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Well, to begin with, 110 volts of 
alternating current. 

Secondly some of the hottest hard¬ 
ware to come down the pike in the last 
3 years. 

The garden ninety 
16 hit 8088 
mkngrtHmar. 


Macintoshs 32-bit MC68000 mtrcpmcesm 



Some hard feds may be in order at 
this point: 

Macintosh’s brain is the same blind- 
ingly-fest 32-bit microprocessor we gave 
our other brainchild, the Lisa™Personal 
Computer. Far more powerful than the 
16-bit 8088 found in current generation 
computers. 

Its heart is the same Lisa Technology 
of windows, pull-down menus, mouse 
commands and icons. All of which make 
that 32-bit power fer more usefel by 
making the Macintosh ,wl Personal 
Computer fer easier to use 
titan current generation 
computers. In fed, if you can point with¬ 
out hurting yourself, you can use it. 

Now for some small talk. 

Thanks to its size, if you can’t bring the 
problem to a Macintosh, you can always 


bring a Macintosh to the problem. (It 
weighs 9 pounds less than the most 
popular‘portable!’) 

Anodter miracle of miniaturization 
is Madntosh’s built-in 3'£" drive. Its disks 
store 400K—more than conventional % ’ 
floppies. So while they're big enough to 
hold a desk fell of work, they're small 
enough to fit in a shirt pockk And, 
they're totally encased in a rigid plastic 
so they’re totally protected. 

And talk about programming. 

There are already' plenty' of programs to 
keep a Macintosh busy Like MacPaint,™ 


a program that, for the first time, lets a 
personal computer produce virtually any 
image the human hand can create. There's 
more software on the way from developers 
like Microsoft," Lotus' “and Software 
Publishing Corp., to mention a few 





Macintosh automatkaily makes rootn MacPaint produces nriindi) ■ any image Microsoft 's Muikplm for Macintosh 

fir your illustrations in the text. the human hand can create. 



And with Macintosh BASIC, Mac¬ 
intosh Pascal and our Macintosh Tbolbox 
for writing your own mouse-driven pro¬ 
grams, you, too, could make big bucks 
in your spare time. 

You can even program Macintosh 
to talk in other languages, like Yiddish 
or Serbo-Croation, because it has a built- 
in polyphonic sound generator 
capable of producing 
high quality speechx- " Vx Mouse Mf. 
or music. 


Some mice have two 
buttons Macintosh has 
one. So it's extremeiy 


form (/communication you 


Themsitk 
story —a 
Siting ball 
andoptfcdsmm 
translate mmmnents 
of tlx mouse to Macintosh s screen /miter 
uiih pin-point accuracy. 


All the right connections. 

On the back of the machine, you’ll find 
built-in RS232 and RS422 AppleBus serial 
communication ports. Which means you 
can conned printers, modems and other 
peripherals without adding $150 cards. 

It also means that Macintosh is ready to 
hook in to a local area network. (With 
AppleBus, you will be able to interconned 
up to 16 different Apple computers and 
peripherals.) 

Should you wish to double Mac¬ 
intosh’s storage with an external disk 





























. 9 " litgb resolution 
512 x 342 (M 


Brightness 
amtrd 

128K bytes RAM. 

Built in 3$" 
disk driio. 


Keyboard connector — 
a iekpbone type jack you 
already know him* to use. 


mbytes ROM 


32-bit Motorola 
MC68000 micrcprocetsor. 


RS232, RS422AppieBus serial 
communications ports fir 
printers, modems and other 


Mouse connector 
dm* 

Pdyphonk soundport 


Battery fir Macintosh's 
built-in dock calendar 


Btdlt in fjandkftr 
getting carried away 


Madntcsb is a trademark Licensed to Jppk Computer, Inc. Apple, the Appk 
toga, MacPaint and Lisa are toademans ofAfpie Computet Ittc Mtoveoft 
is ti registered trademark Microsoft Corporation. Lotus is a trademark of 
Itfw V&vkpment Corporation, Form audited Appiedeakr near \vu 
call ( 800 ) $ 389096 . in Canada, call ( 800)268 7796 or 
( 800 ) 268 - 7637 r . 


drive, you can do so without paying for 
a disk controller card—that connector’s 
built-in, too. 

There’s also a built-in connector 
for Macintosh’s mouse, a feature that 
costs up to $300 on computers that can’t 
even run mouse-controlled software. 

One last pointer. 

Now that you've seen some of the logic, 
die technology, the engineering genius 
and the software wizardry that separates 


Macintosh from conventional computers, 
we’d like to point you in the direction of 
your nearest authorized Apple dealer. 

Over 1500 of them are eagerly 
waiting to put a mouse in your hand 
As one point-and-click makes perfectly 
clear, die real genius of Macintosh isn’t 


its 32-bit Usa Tfechnology, or its ffi 
floppy disks, or its serial ports, or its soft¬ 
ware, or its polyphonic sound generator. 

The real genius is that you don’t 
have to be a genius to use a Macintosh. 

You just have to be smart enough 
to buy one. 


Soon there’ll be just two kinds of people 
Those who use computers. And 
those who use Apples. 
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The BYTE Reader: 
Who You Are 

We do a lot of research about our readers and your interests, and we 
thought you might enjoy knowing more about the group you join when you 
subscribe to BYTE. 

You are very well educated. More than 93 percent have gone beyond high 
school, with about 78 percent completing college, 23.5 percent holding 
master's degrees, 10 percent holding Ph.D.s, and 2.8 percent holding pro¬ 
fessional degrees. In all, about 40 percent have some graduate education. 

Your fields of study in college are varied. Almost 25 percent of BYTE sub¬ 
scribers majored in electrical engineering, 5,2 percent in mechanical engineer¬ 
ing, and 7.8 percent in other engineering specialties. Another 15 percent 
majored in sciences, 7.8 percent in computer science, and 6.8 percent in social 
sciences. 

Of those BYTE subscribers who did graduate work, 14.8 percent studied 
business administration, 10.7 percent pursued electrical engineering, and 13.8 
percent explored other areas of engineering, while 9,2 percent studied com¬ 
puter science, 13.3 percent physics or chemistry, 7.7 percent mathematics, 
4.6 percent social sciences, and 9.2 percent other sciences. 

Your occupations reflect your high levels of education and skills. About 
15 percent of you are engineers in computers or electronics, 17 percent are 
engineers in other fields, 5.5 percent are computer scientists, 8 percent are 
in other fields of science, 13 percent are computer analysts or programmers, 
11 percent are managers or administrators, 4,5 percent are students (though 
this number is growing fast), 4.5 percent are self-employed, and 6 percent 
are educators. 

Some 47.3 percent of you have responsibilities including management and 
administration, 39 percent have responsibilities in product design and de¬ 
velopment, 37 percent in research and development, 37 percent in data pro¬ 
cessing, 14 percent in purchasing. 

You use computers in many ways. About 75 percent of you use computers 
for personal, nonbusiness purposes, and 83.5 percent use microcomputers 
for business. As to your primary involvements with computers, some 23 per¬ 
cent cite involvement in hardware or software technology, while 20 percent 
cite use of computers as a management tool or in business applications. Half 
of you plan to buy a personal computer for nonbusiness purposes in the 
next year. In personal, nonbusiness use, the leading applications are pro¬ 
gramming (72 percent), word processing (70 percent), designing hardware 
or software (68 percent), followed by games, databases, personal finance, 
and spreadsheets (43 percent). In business, some 80 percent of you or your 
businesses use microcomputers for word processing, 63 percent for engineer¬ 
ing or scientific applications, 63 percent for accounting, 38 percent for in¬ 
dustrial control and processing, 37 percent for sales and marketing, 34 per¬ 
cent for electronic mail, 30 percent for investment management, and 28 per¬ 
cent for tax management. 

Your favorite articles are about new technology, new hardware, new soft¬ 
ware, software applications, new peripherals, programming languages, op¬ 
erating systems, telecommunications, and computer graphics. Sbu are also 
fond of hardware and software reviews. 
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And that’s just the beginning. 

You can select single or dual 
floppies, 5 H" or 8" A 21 Mb 5 VS* 
Winchester hard disk. And a nine- 
track tape drive. 

We can accommodate your taste 
for the exotic, too. With boards like 
our SMD interface that supports up 
to 1200 Mb of disk storage. An NTSC 
standard color graphics interface. A 
TV camera digitizer. A/D and D/A 
converters. An IEEE-488 bus inter¬ 
face. Communications, And more. 


Then, if you're designing a dis¬ 
tributed processing system, you’ll 
want to take a look at our C-1Q per¬ 
sonal computer. The Z-80-based C-10 
can serve our 68000-based systems 


Right from the pages of our 
catalog, we can deliver 68000-based 
supermicro systems to match virtu¬ 
ally any application. 

Including yours. 

Here’s how. 

Built on the IEEE-696 <S-I00> 
bus, Cromemco systems offer up to 
21 board slots. And a family of 35 
boards—CPU, memory and special¬ 
ized I/O—to fill the slots any way 
you choose. 

At the heart of each system is our 
68000/Z-80 dual processor. Backed by 
as much as 16 Mb of error-correcting 
RAM. Full multi-tasking capability. 
I/O to handle up to 16 terminals. 
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as a powerful intelligent workstation 
in a distributed processing mode. Or 
as an independent personal computer 
with its own floppy storage. 


That brings us to software. It 
starts with CROMIX'/ our UNIX™-like 
operating sy stem that you’re free to 
tailor to your application. 

CROMIX can execute both 
68000- and Z-80-based programs. So 
right along with your 68000-based 
packages, your system will accommo¬ 
date a wide selection of CP/M" soft¬ 
ware written for the Z-8Q. 

And our high-level language 
support is second to none. From a 
68000 Macro Assembler. To 68000 
FORTRAN 77. PASCAL, GSA-certi- 
fied high-level COBOL, C and BASIC. 


You see, when we say, “Just tell 
us what you need/ we’re not kidding. 

You won’t find another family of 
68000-based microcomputers that 
can fit your needs as exactly as ours. 

So if you’re in the business of 
providing specialized computing solu¬ 
tions, you really should be doing 
business with Cromemco. 

For a copy of our Systems 
Catalog, contact: Cromemco, Inc., 

280 Bernardo Avenue, P.O. Box 7400, 
Mountain View, CA 94039. 

(415) 964-7400. 

In Europe: Crumemco/GmbH, 
6236Eschbome 1, Frankfurter Str. 33-35, 
P.O. 5267, Frankfurt Main, Germany 
or Cromemco Ltd., 

The Cambridge House, 

178-182 Upper Richmond Rd., 
Putney, London SW15 England. 


Cromemco 


* Croirienicd and CROMIX are registered trademarks of Cromenmo, 
toe. 1M UNIX is a trademark of Bell Laboratories. ®CF/M is a registered 
trademark uf Digital Research. 'C'1983,' Craim?rQcu, Inc 
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Editorial 


Not surprisingly, you know a great 
deal about computers and have valu¬ 
able information to share {if you want 
to share your knowledge by writing 
for BYTE, see the text box below). 
Almost 50 percent of you describe 
your skills in personal computing as 
advanced, and another 40 percent 
call your skills intermediate; the re¬ 
maining 10 percent are college stu¬ 
dents and other bright novices who 
want to learn a lot fast. 

You cite the comprehensiveness 
and depth of BYTE's coverage of per¬ 
sonal computing as distinguishing it 
from other magazines. We consider 
that the supreme compliment. 

We do research in order to make 
sure that BYTE continues to focus on 
your interests and needs. Since our 
staff shares your interests and 
matches your profile, we hope not 
only to do a good job, but also to en¬ 
joy it. 

A Note on the BYTE 
Computer Shows 

The first BYTE Computer Show 
takes place May 10 through 12 
(Thursday through Sunday) at 
McCormick Place in Chicago, with 
the second to follow on June 14 
through 17 (Thursday through Satur¬ 
day) in Los Angeles. BYTE shows 
won't be industry exhibitions where 
manufacturers and distributors make 
deals, but regional gatherings for 
users of personal computers, and 
especially for BYTE subscribers (who 
get an all-day pass to all exhibits and 
conferences for $7,50, as opposed to 
$15 for nonsubscribers). 

At the BYTE Shows, you will have 
the chance to meet Steve Ciarcia, 
Jerry Pournelle, Gregg Williams, Rich 
Malloy, Mike Vose, Richard Krajew- 
ski, and other BYTE editors. You can 
attend conferences on subjects of 
greatest interest to personal computer 
users, such as 32-bit microprocessors, 
languages, graphics, programming 
environments, personal robots, note¬ 
book computers, idea processing, AI 
gateways to natural languages, and 
voice recognition. You can share in¬ 
formation with other subscribers 
(users' report on low-cost 1200-bps 


modems, languages forum, home¬ 
brew databases, etc.) and get more in¬ 
volved in BYTE by participating in 
meetings on reviewing and writing 
for BYTE. 

Equally important, the BYTE 
Shows are not just tempting "don't 
touch" exhibitions; they are fairs at 
which you can buy products from ex¬ 
hibitors if you find the machine of 
your dreams or the board, periph¬ 
eral, or program you've been living 
without for too long. 


We think the separate elements as¬ 
sembled under one roof—the confer¬ 
ences, the equipment and software 
on exhibit, the chance to meet fellow 
subscribers, and the opportunity to 
shop for a variety of personal com¬ 
puter products—will combine to 
make the BYTE Shows enjoyable for 
all BYTE subscribers and others who 
find personal computers as fascinat¬ 
ing as we do. 

See you at the Shows. 

‘—Phil Lemmons , Editor-in-chief 


Writing For BYTE 

BYTE continues to solicit and publish articles and reviews that keep you informed about 
what's new and important in microprocessor-based technology, and many of our articles 
are still written by you :, the people directly involved with the field we report on. Details 
on querying us about article, product-review, and book-review ideas are listed below. We 
also welcome submissions (typed and double-spaced, please) to our Letters to the Editor 
column. Please contact us, via the appropriate department at: 

BYTE 
FOB 372 

Hancock , NH 03449 
(603) 924-9281 

You may also want to call or write us (send a stamped, self-addressed business envelope) 
for our current author guidelines. 

Articles 

Because our editorial needs are very specific and subject to change, we prefer receiving 
query letters instead of completed articles. A query letter should contain one or two pages 
explaining the subject to be covered, its importance to the BYTE reader, and the focus of 
the proposed article; it should also contain a one- or two-page outline and a tentative first 
two pages of the proposed article. Query letters should be addressed to the features editor. 

If you send us a completed article, we need double-spaced printed versions of the main 
text (up to 25 numbered pages) and all listings, figures , and tables; please label all items 
and place all captions on a separate page. Photos should be 35 mm (or larger) transpar¬ 
encies or 5- by 7-inch (or larger) prints. If possible, we would also like to receive magnetic 
copies of the text , listings, and tables on Apple DOS, IBM PC, Kaypro, or 8-inch CP/M 
disks; we will pay an additional $20 for this. The files should be standard ASCII text files 
and should not contain any nonprintable characters; we prefer files that use carnage returns 
only at the end of each paragraph. Yow should also include a stamped, self-addressed 
return envelope, of the appropriate size. Address these to the features editor. 

Product Reviews 

We. frequently need good product reviewers and sometimes accept unsolicited reviews. 
BYTE product reviews must be fair, accurate, and comprehensive. Reviewers must have 
considerable experience in the microcomputer field. Writing experience is preferred but not 
required, and reviewers must have no financial connection to the company whose products 
are being reviewed , // you are interested in becoming a BYTE reviewer, send a letter to 
our product-review editor stating what computer products you own, what products you 
are interested in, and what writing experience you have . 

Book Reviews 

BYTE is always looking for qualified book reviewers * Submit queries and proposals ac¬ 
companied by a resume, writing samples, or a list of computer-related interests and exper¬ 
tise to the book-review editor: Unsolicited book reviews also will be considered. 

We pay competitive rates for articles and reviews and offer you the chance to share your 
expertise with hundreds of thousands of BYTE readers. Your comments and submissions 
are always welcome.M 
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Now, translate your integrated soft¬ 
ware into integrated hard copy, with 
the TI OMNI 800™ Model 855 
printer So versatile, it combines let¬ 
ter-quality print, draft-quality print 
and graphics as no other printer can. 

It prints let ter-quality twice as fast 
as comparably priced daisy wheel 
printers, yet gives you characters just 
as sharp, just as clear 
It prints rough drafts ten times faster 
than daisy wheel printers, * .faster 
than most any other dot matrix printer. 
Only the Tl 855 has snap-in font 
modules, just touch a button; change 
your typestyle. The 855 gives you 
more typestyles to choose from than 
ordinary dot matrix printers. It 
makes them quicker, cleaner, easier 


For under $1,000 you get twice the 
performance of typical dot matrix 
printers. Or all the performance of a 
daisy wheel printer, and then some, 
for half the price. 

So get the best of all printers, and 
get optimum results from your inte¬ 
grated software. With the TI 855. 
See it at your nearest authorized 
TI dealer Or call toll-free: 
1-800-527-3500. Or write Texas 
Instruments Incorporated, P.O. 

Box 402430, Dept. DPF-182BY, 
Dallas, Texas 75240. m t 

, Texas ^ 
Instruments 

Creating useful products 
and services for you. 


OMNI $00 ih a trademark trf' Texas Instruments IttccnpnrateJ 
Copyright © 1951 Texas Instruments Incorporated. 2 763.36 


to access than any other dot matrix 
or daisy wheel printer. 

The 855*s pie charts are rounder,,* 
all its graphics are sharper than on 
other dot matrix printers, because the 
TI 855 prints more dots per inch. As 
for daisy wheel printers., .no graphics. 


TheTI855 
Printer 


The printer for all major FC*s 

























WORDSTAR 


FREE WHEN YOU BUY THE CHAMELEON THROUGH JUNE, 1984. 


IK BUrCMWHE CHAMBBM FOR JUST >1995 


PAYING <4000 FOR 
AN IBMPC GOULD 
MAKE A TRAMP 
OUT UF ANYONE. 


a 


The Chameleon by Seequa lets you 
run popular IBM software like Lotus® 1-2-3™ 
and dBASE II.® It gives you a keyboard just 
like the IBM. A disk drive like the IBM. And 
a bright 80x25 character screen just like 
you know who. And it all comes complete 
at a price that isn't at all like an IBM. 

But the Chameleon's $1995 price tag 
isn't its only advantage over its famous 
competitor. The Chameleon also has an 8 
bit microprocessor that lets you run any 
of the thousands of CP/M-80® programs 



available. It comes complete with two 
of the best programs around, Perfect 
Writer™ and Perfect Calc.™ It's port¬ 
able. And you can plug it in and begin 
computing the moment you unwrap it 

So before you spend all your 
money on an IBM, consider the 
IBM compatible Chameleon 
by Seequa. 

It's a tool for modern 
times that won't set you 
back a fortune. 


The Chameleon by 


a 


I SEEQ UA 

COMPUTER 

I CORPORATION 

f Telegraph Rn^d 
JOdenlon.MD 2ND 
Chameleon shown with optional second disk drive. 

'lb learn more about Seequa or for the location of the Seequa dealer 
nearest you, call (800) 638*6066 or (301J 672-3600. 
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MICROBYTES 


Staff-written highlights of late developments in the microcomputer industry. 

AT&T UNVEILS COMPUTERS 

AT&T announced a line of computers in late March, ranging from a $9950 multiuser microcomputer to a 
$340,000 supermini. The computers use the UNIX System V operating system. 

The 3B2/300 microcomputer uses Western Electric's WE 32000 CMOS microprocessor and includes 
one 720K-byte 5 Vi-inch floppy-disk drive, a 10-megabyte hard-disk drive, 512K bytes of RAM, four 
expansion slots, and ports for two users. Optionally, the computer can be expanded to 2 megabytes of 
RAM and a 32-megabyte hard disk. AT&T's optional I/O expansion card includes a parallel port and four 
RS-232C serial ports (which use an 8-wire modular jack), so that up to 18 terminals and four printers 
can be attached. While the base price of $9950 doesn't include a terminal, AT&T will sell its 5410 
"dumb" terminal for about $600. AT&T's $6100 5620 terminal, which allows up to six windows to 
operate concurrently, can also be used, though a maximum of three can access a single 3B2. The 3B2 
does not support color graphics. 

AT&T also announced a PC interface, allowing the IBM PC to act as a workstation for the 3B2 using 
RS-232C, Omninet, or Ethernet communications. It also announced that its 3B Net will be available for 
any of its computers. 

While some details and pricing were uncertain at the time of the announcement, AT&T said it would 
publish the bus and interface information for its computers and would encourage third-party hardware 
and software development. 

AT&T also introduced larger computers. The 3B5 Models 100 and 200 include four to eight WE 
32000 microprocessors and are priced from $57,000 to $73,000. The 3B20A, 3B20S, and 3B20D 
superminicomputers, priced from $230,000 to $340,000, use a real-time version of UNIX and have 
microprogrammed CPUs, using WE 32000s only for I/O and memory management. 

ASHTON TATE ANNOUNCES INTEGRATED SOFTWARE 

AshtonTate, manufacturer of dBASE II, has unveiled an integrated software package called Framework. 
Using an outline structure with multiple frames (windows), the program allows elements of the outline 
to be spreadsheets, graphs, databases, text, or other outlines. Numerous functions are available 
throughout Framework. Print enhancements such as boldface and italic can be used in the spreadsheet 
or database as well as the word processor. Because the program includes its own programming lan¬ 
guage, programmers can develop specific applications using Framework. The program was developed by 
Forefront Corp., but Framework will be distributed by AshtonTate, beginning in July, for $695. 

OLIVETTI, SORD INTRODUCE NOTEBOOK-SIZE COMPUTERS 

• Olivetti Corp. will begin selling its M-10 notebook-size computer in the U.S. With 8K bytes of RAM, a 
built-in 300-bps modem, and an 8-line by 24-column LCD that tilts for easy viewing, the M-10 will sell 
for $799; a 24K-byte version will cost $999. This computer is made in Japan by Kyocera, which also 
builds the Radio Shack Model 100 and the NEC 8201. Previously, the M-10 had been available only in 
Europe, due to a patent dispute among Olivetti, Kyocera, and Radio Shack. 

Sord Computer also introduced a notebook-size computer, the IS-11 Consultant, which includes 32K 
bytes of RAM (expandable to 64K), a CMOS Z80A processor, and an 8-line by 40-character display. In¬ 
tegrated software for word processing, spreadsheets, graphics, communications, and window-manage¬ 
ment features is included on a 64K-byte ROM chip. The IS-11 will be available this month for $995; a 
version with a built-in 300-bps modem will cost $1095 later this year. Sord plans to offer 64K-byte 
ROM-pack-based applications software later as well as external monitor and disk-drive options. 

TWO COMPANIES SEEK TO SELL AI-BASED SOFTWARE TOOLS 

Texas Instruments announced it will license the NaturalLink Software Technology it used to develop 
software to access Dow Jones News/Retrieval, using plain English instead of complex codes. Ti hopes 
software developers will pay $8000 to use the natural-language software technology to develop 
programs for the TI Professional Computer. 

Expert Systems Inc., New York, and Jeffrey Perrone & Associates, San Francisco, are selling Expert- 
Ease, an expert systems generator. After information is entered into the system, the program makes 
decisions based on that information, ideally simulating the thought process of the "expert" who entered 
the information. Expert-Ease sells for about $2000. 
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PLASMA DISPLAY UNVEILED BY FORMER BURROUGHS DIVISION 

Plasma Graphics Corp., Warren, NJ, a joint venture of Burroughs Corp. and Teiex Computer Products, 
has introduced an 80-character by 25-line plasma display. The 3-pound unit has a 7.2- by 3.7-inch dis¬ 
play, the equivalent of a CRT display with an 8.1-inch diagonal measure. Plasma Graphics says the dis¬ 
play's current $1795 evaluation price should drop to a volume price of $300 to $400 in a few years. 

CORVUS, AST ANNOUNCE CHANGES TO THEIR LOCAL-AREA NETWORKS 

Corvus Systems Inc. announced Omnishare, a program allowing computers networked with Corvus 
Omninet to share the hard disk on an IBM PC XT. Previously, Omninet required a separate Corvus hard¬ 
disk file server. Corvus also introduced its new OmniDrive line of hard-disk drives with a built-in 
Omninet connection. Prices range from $1995 for a 5.5-megabyte drive to $4995 for 45.1 megabytes, 
plus $495 for Corvus Constellation II network software. 

AST Research introduced PC-Net II. The twisted-pair network can use an XT or Tallgrass hard disk for 
shared files and includes a print-spooler feature. A starter kit, with manuals, cables, and two cards for 
the IBM PC, costs $1290; additional PC-Net II cards are $595. 

Microsoft is also reportedly developing a new version of its MS-DOS operating system with multiuser/ 
networking features. 

BASIS GETS NEW DISTRIBUTOR, INTRODUCES LOW-COST VERSION OF 108 

Basis is introducing a lower-cost version of the Basis 108 (reviewed in the January 1984 BYTE). The 
computer wilt include 128K bytes of RAM, Z80 and 6502 processors, and two 5%-inch disk drives for 
about $1500. Basis is also preparing a hard-disk version of the Basis 108 as well as 16- and 32-bit sys¬ 
tems. (Communica) Inc. [1400 Grant Ave., Novato, CA 94948, (800) 421-6594 or (408) 892-7139} is 
now the U.S. representative for Basis.) 

NANOBYTES 

IBM announced Displaywrite, a word-processing program for the IBM Personal Computer. An abridged 
version is available for $95, or all features are included for $299. IBM also announced a $13,000 low- 
end version of its System 36 computer with a 30-megabyte hard disk .... Both IBM and Commodore 
have been licensed to produce Intel's 8088 processor. . . .International Data Services Inc., San Jose, 

CA, has announced Unx-ll, a $900 version of UNIX System III for the IBM PC. . . .Uniform Software 
Systems Inc. plans to introduce a version of the UNIX operating system that can run MS-DOS and 
UNIX software concurrently. . . .Zilog has licensed NEC Corp. to produce Zilog's Z80000 micropro¬ 
cessor. . . .IBM has made a grant to University of New Hampshire professor James Weiner to convert a 
Prolog interpreter developed at UNH to run on the IBM PC. Weiner predicts the interpreter will be avail¬ 
able by August through UNH for less than $300. . . .Macrotech International Corp., North Hollywood, 
CA, introduced a $1395 S-100 processor board using Intel's iAPX286 and Zilog's Z80B. . . . Casheab, 
San Francisco, CA, introduced a music-synthesizer board for the IBM PC. The board will sell for $795 in 
late summer. . . .Daisy Systems Holland, Torrance, CA, introduced the QuietWrite printer, which it says 

is quieter than other daisy-wheel printers . Capitol Data Systems, a division of Capitol Records, has 

entered the premium-quality disk business with a line of 5%-inch floppy disks. Capitol plans to add 
3’/2-inch disks soon. . . . Synetix Inc., Seattle, WA, announced the PC-Handler, an expansion card for 
the IBM PC, allowing up to four IBM PC or Apple II computers to share files and peripherals. A Z80 
processor, two serial ports, four parallel ports, and 64K bytes of RAM are included for $795. . . . 
Information Appliance, a Palo Alto firm headed by Jef Raskin—originator of Apple's Macintosh—is devel¬ 
oping a new product of its own .... Borland International, Scotts Valley, CA, has introduced a version of 
its $49.95 Turbo Pascal compiler for the IBM PCjr. . . .Atari has dropped its Atari Program Exchange, 
through which it sold third-party software. . . .Apple Computer will rely on third-party vendors to 
introduce peripherals for its Applebus low-cost local-area network for the Macintosh and Lisa 2. While 
Apple plans to introduce shared hard disks and laser printers, it does not presently plan to introduce 
additional low-cost Applebus peripherals .... A number of colleges are now offering course credit for 
TeleLearning’s "electronic university" courses, which download and upload course materials, exams, and 
teacher-student messages.... Workman and Associates is finally shipping WRITE for CP/M-86.... 
Creative Solutions Inc., Rockville, MD, has announced MacForth for Apple's Macintosh. MacForth Level 1 
costs $149; Level 2, with an assembler and additional functions, is $249. 
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Get A Headstart 
OnThe Other Guys. 


Headstart Features: 

Size; 15'wide- IT deep, Hite'high. 

Weight: 25 tbs. 

ZftOA i H hi t > and S086 { 16 hill 
Memory: 128Kto IMBdepending on mt>del„Alt rnudels 
are expandable 

Disk Storage; 500K to 1MBIUrifimrratttdl on a 2te" 
Micn>Di:sk 

Display: 12*(diagonal) P31 phosphor ram-glarescrtm 
25 lines x 80 or 132 &>lutTms. 

Keyboard: Detachable with HIS total keys. An 
optional portable version snaps onto the j^bnt screen 
area tor easy transportability 1 : 

Disk Operating Software; TP M (Ml far 8 bit 
*'MS DOS for ll> hit I AN DOS for multiHi.se r 8 or 16 
bit operation. 

Networking; Up to 255 HeadStart VPl Is may Ik: con¬ 
nected via coaxial interface into one of 2 optk mal data 
storage systems. 

Interfaces: One RS449,RS2I12compatible serial [x>rt 
< )ne Centronics compatible parallel printer port External 
data bus. Coaxial communications interface External 
disk 1/t) interface 

t Jptional Data Storage Systems: 2 models available. A 
I0M B, 5)4" system is expandable to 20MB. A 50MB. IT 
system (25MB fixed. 25MR removablei is expandable 
to 200MB, 

TP M rs a registered fraikmiricof Digital Research, 

“ MS IKJS is a registered trade mark i if M icn s* fit 


Intertec's HeadStart is the 
smallest, smartest fastest most power¬ 
ful business computer money can buy. 

And the most expandable {it's 
networkable up to 255 user stations). 

Great Ideas Come In 
Small Packages. 

Instead of three bulky compo¬ 
nents. HeadStart needs only two—the 
keyboard and CRT.There's no need 
for a cumbersome disk and processor 
cabinet With HeadStart, it’s all in the 
CRT enclosure. 

HeadSfcarfs small but powerful 
314” disk drive offers as much storage 
as larger 5M"disks. Its 8 and 16 bit 
processors make software availability 
no problem. 

And HeadStart's small size per¬ 
mits easy transportability with no 
sacrifice in performance. Each Video 
Processing Unit (VPU) comes with its 


own easy-carrying handle. A portable 
keyboard option is also available. 

How Fast Is Fast? 

HeadStart's RAM Disk, an elec¬ 
tronic emulation of the typical 
second drive, responds up to fifty 
times faster than conventional 
microcomputers. 

Depress a key and you get a 
response within a split second. Liter¬ 
ally before your finger leaves the key. 

And HeadStart is incredibly power¬ 
ful, too, Up to one megabyte of internal 
memory can tackle even the most 
sophisticated applications. 

Some Ideas 

Are Bigger Than Others. 

Because HeadStart is designed to 
be both a single and multi-user com¬ 
puter; you buy only as much computer 
as you need today. 

But as your business grows, it 
grows with you. 

Each HeadStart Video Processing 
Unit comes with its own memory, 
processors, disk and multi-user 
interfaces. 

Just add a 10 or 50 megabyte 
Data Storage System and up to 255 
users can share a common data base 
in an incredibly powerful, multi¬ 
user network 

HeadStart is available in three 
different models. All offer full perfor¬ 
mance, transportability, and are easily 
expandable. 

Unlike conventional, single-user- 
only computers, HeadStart is here 
today with the designed-in technology 
to be here tomorrow; 

So get a HeadStart on the other 
guys. For more information, call (803) 
798-9100 or write: Intertec, 2300 
Broad River Road, Columbia,SC 29210. 


intertec. 
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A picture worth $111,000,000. 















PLUS™. No company in America had 
ever grown that fast. Why? 

Simply because they offer, in a rug¬ 
ged portable package, more capability 
than most other PCs. They re truly 
IBM*-compatible. so all the most pro¬ 
ductive software runs as is. They dis¬ 
play high-resolution text and graphics 
on the same screen. And they grow. 
Expansion slots take IBM-compatible 
boards, and a kit converts the COMPAQ 


Portable into the COMPAQ PLUS with 
its integrated ten-megabyte disk drive. 
How does the future look? We look 
at it this way: If we came this far on the 
back of a place mat, just think of what 
we can do now. 

For the location of your nearest Authorized 
Dealer call 1-000-231-0900. 

e i904 COMPAQ Computer Corporation. COMPAQ* is a Registered 
Trademark and COMPAQ PLUS'* is a Trademark of COMPAQ 
Computer Corporation TPM* 15 a Registered Trade [nark of Inter¬ 
national justness Machines Corporation, 


comPAa 


It simply works better, 
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A User Looks at Mac 

As an old-school microcomputer 
person (my first experience with a micro 
was in December 1977 on a Commodore 
Pet 2001), Td like to give a more jaded 
view of the Apple Macintosh computer 

First, the Mac is an IBM PCjr com¬ 
petitor, not a PC competitor, as Gregg 
Williams states in 'The Apple Macintosh 
Computer" (February, page 30), Compare 
both machines' capabilities. The Mac¬ 
intosh has a maximum of 128K bytes of 
memory, one internal minifloppy drive, 
and a monitor. It is lightweight and por¬ 
table, has no hardware expandability, and 
its software is upwardly compatible to the 
Lisa 2. The PCjr also has a maximum of 
128K bytes of memory and one internal 
floppy drive. It too is lightweight and 
portable, has minimal hardware expand¬ 
ability, and its software is upwardly com¬ 
patible to the PC, 

On the other hand, the IBM PC {and 
variants) have 64K to 128K bytes of 
memory (expandable to 640K bytes), 
massive hardware expandability, and 
multiple floppy and hard disks. 

Second, anyone who has worked 
seriously with computers knows that if 
speed is the top priority, then tight 
assembly language is required—but you 
pay for that speed by having code that is 
virtually incomprehensible to anyone 
who did not write it. Barring software 
developers to write tight assembly- 
language code {just to fit memory limita¬ 
tions) will slow the amount of software 
reaching the market—and raise its price. 
As Steve Jobs points out ("An Interview: 
The Macintosh Design Team," February, 
page 58), once software is developed, it 
is paid for. So, if Apple plans to sell 10 
million Macintosh computers, it obvi¬ 
ously expects to sell 10 million copies of 
Mac BASIC, Mac Paint, and Mac Write. 
If Apple makes $50 profit a shot, then the 
company makes at least an extra $500 
million. (Who said there's no attention 
paid to quarterly profits at Apple?) 

My third complaint is that the Mac is 
not expandable. What do I do when I 
outgrow my machine? 1 would have no 
choice but to scrap the $2500 machine and 
buy a $3500 system. However, Apple will 
point out that you get to keep your 
software. 

I know everybody will complain that I 
am ignoring the wonderful software that 


makes Mac the machine it is. But how 
much are you willing to pay for that soft¬ 
ware? The Mac is potentially more power¬ 
ful than the PC, but Apple has so 
hobbled it that it is not much more 
powerful than the PCjr. 

For the record, I think Mac and Lisa 2 
have some wonderful software; but if you 
really want the software, buy the Lisa 2. 
At $3495, it is probably the best mass- 
produced high-end computer on the 
market today. For only $1000 more than 
you would pay for Mac, you get the ex¬ 
pandability that was cut out of Mac (such 
as laige memories and hard disks). In ad¬ 
dition, you get another 384K bytes of 
memory thrown in (the price differential 
is only what IBM would charge for 384K 
bytes in chips). As a final bonus, you can 
get either Mac's or Lisa's operating sys¬ 
tem. However, you should buy a Lisa 2 
quick, because once the differences 
become evident, Apple will probably 
raise the Lisa 2's price because of the 
skyrocketing demand. 

George Srtoga 
1910 Harpers Ferry 
San Antonio, TX 78245 

Gregg Williams replies: 

Your points about the Macintosh's 
similarities to the IBM PCjr are well taken; 
however, I am puzzled by your insistence that 
the Macintosh is not expandable. My article 
speaks of the “virtual slot" scheme that makes 
future peripherals possible and announces the 
availability of a keypad, a second disk drive 
(soon), and a 5l2K-byte memory update (by 
the end of the year). These alone make the 
Macintosh more similar to an IBM PC than 
a PCjr. At the Macintosh announcement date , 
about 30 third-party vendors announced 
dozens of software and hardware packages , in¬ 
cluding two hard disks , two telephonc/modems, 
a printer buffer, and numerous software pack¬ 
ages; other vendors have joined since , and 
some products are already available. Once the 
Macintosh has 512K bytes of RAM, the 
powerful operation set of the 68000 and the 
l28K-byte "toolbox " of routines make it pos¬ 
sible to argue that the Macintosh is computa¬ 
tionally superior to an IBM PC with 640K 
bytes of RAM. 

/ agree with you , though , that I'd rather 
have a Lisa 2 than a Macintosh for my office. 
Whatever expansion the Mac has , the Lisa 2 
will have more , and its ability to run all 
Macintosh software ensures its vitality. 


More Mac Reactions 

After interminable months of specula¬ 
tion and rumor, the Macintosh has ar¬ 
rived. Apple's "secret weapon" has been 
released with a flurry of expensive prime¬ 
time advertising touting the Macintosh's 
icon-oriented, mouse-implemented user 
interface. With the introduction of the 
Mac has come a plethora of new ter¬ 
minology to be added to the already 
burgeoning inventory of high-tech buzz¬ 
words. In the wake of Macintosh, words 
such as "icon," "desktop metaphor," and 
"pull-down windows" are becoming ever 
more common. 

As is to be expected with any new prod¬ 
uct, especially one that promises to turn 
the increasingly staid world of personal 
computing on its ear, the Macintosh has 
not been uniformly well received. One 
prominent and oft-repeated criticism is 
the Macintosh's lack of "compatiblity." 
This indictment, of course, refers to 
Apple's deliberate choice not to give the 
Macintosh the capability to run software 
that is currently in vogue. Several re¬ 
viewers, most notably Peter McWilliams, 
have cited this “problem" and stated that 
the Macintosh is doomed to failure be¬ 
cause of it. To dismiss Macintosh for this 
reason is to sacrifice utility at the altar of 
uniformity. 

ft cannot be denied that CP/M and its 
progeny have carved out a substantial 
following. Likewise, no one can question 
that the IBM Personal Computer has 
become the de facto standard by which 
all other hardware is measured. Assum¬ 
ing all of this, one nagging question re¬ 
mains: why have these products become 
so prominent? The answer lies in the 
meaning of the phrase "de facto." CP/M 
and the IBM PC have literally stepped 
into the breach. They have created a stan¬ 
dard through blood, sweat, and tears. 
Quality and performance have been cast 
aside in the search for conformity. The 
fear of being different has seized the per¬ 
sonal computer industry and has trans¬ 
formed innovators into imitators. 

Instead of being ostracized, the Mac¬ 
intosh should be welcomed as a breath 
of a fresh air in an atmosphere that has 
become cloistered and stagnant. Were it 
not for the people involved in develop¬ 
ing the Macintosh, personal computer 
users would still be mtred in a swamp of 
incomprehensible keyboard sequences 
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2121 Alton Avenue* Irvine, CA 92714 

1 71 Rfi^-1 RRR > Tl Y 7RRRQQ 4RTB I IR 


^ IBM is the registered trademark of International Business Machines 


RESEARCH INC. 


Dealer Inquiries Welcome 


PPP^ SERIAL PORT 

GAME ADAPTER PORT-. 
PARALLEL PORT-. 

CLOCK/ 

CALENDAR 


84K-384K 
MEMORY 
I- 


Most important of all, the SixPak comes with the AST “Plus” 
AST's unsurpassed reputation for quality, reliability, after- 
the-saie support, and overall design excellence that gives 
our products the best price/performance ratio in the indus¬ 
try! Hence the name, SixPakPlus! 


AST products are available from Computerland, Entre\ ComputerMart, and 
selected dealers worldwide. Call factory if your dealer does not have the AST 
products you want 


3p One Parallel (printer) port, configurable as 
LPT1 or LPT2 (LPT2 or LPT3 when the IBM 
monochrome card is installed), for use with the 
IBM/Epson and other compatible printers. The 
port is compatible with IBM diagnostics. 




4- A Clock-Calendar with battery backup, featur¬ 
ing an easily replaceable Lithium battery and a 
quartz-control led timebase for a high degree 
of accuracy. 

5- An optional IBM-compatible Game Adap¬ 
ter port, for use with an IBM-type joystick. In 
conjunction with application programming, 
this game port may be used for cursor con¬ 
trol. in generating graphics or for playing 
games at the end of your work day! 

6. Every SixPak comes with an AST Super- 
Pak utility diskette which includes SuperDrive 
and SuperSpool, the most powerful disk 
emulator and print spooler software you can 
get. These programs will greatly enhance the 
throughput of your PC or PC-XT by emulating 
disk drive and printer access at RAM speeds 
rather than the normal slower speed of mechani¬ 
cal devices, SuperPak is the first of such software 
to be compatible with both DOS 1.1 and DOS 2.0, 


Pick up a SixPakPlus 

for your ism PC. 


Introducing...SixPakPlus^ the refreshing new 384KB multi¬ 
function card! tn response to the changing needs of the IBM 
PC and PC-XT marketplace, AST Research, Inc. is proud to 
announce the latest addition to our line of multifunction 
enhancement products, the SixPakPlus! This new product ts 
the result of extensive marketing research into the needs of 
IBM PC users whether they have the original 64K system 
board, the newer 256K system board, or the PC-XT The 
SixPakPlus has been engi¬ 
neered to meet these 
needs at a competi¬ 
tive price while main¬ 


taining AST's high standards for quality and reliability. 

The SixPak, as we like to call it, could have been named for 
the six banks of RAM on it. However, we like to think that it 
was named for the six functions of the card The features of 
the SixPak include: 

1, RAM memory starting at 64K, user-expandable in 64K 
increments to 384K. This makes the SixPak ideal for 
the PC or PC-XT with a 256K system board; 384K on 
a SixPak added to 256K on the system board yields 
640K, the maximum addressable user memory in 
these systems, 

2. One Serial (async) communications port, con¬ 
figurable as either CGM1 or COM2, for use with 
serial printers, modems, a “mouse!’ and other 
serial devices. The serial port has on-board 
jumpers for easy management of the RS-232C 
lines, simplifying the wiring of cables in many 
installations. 






















Letters. 


and unintelligible system commands. 
"Point and click" has become the means 
by which everyone can enjoy the versatile 
ity and power of state-of-the art micro¬ 
processor technology. 

Ideally hardware manufacturers and 
software developers should be oriented 
toward a common goal. The goal is 
simple: to put the greatest amount of in¬ 
formation-processing power in the hands 
of the greatest number of people. This ob¬ 
jective will not be achieved without a 
drastic restructuring of the status quo. To 
the vast majority of this country's popula¬ 
tion, personal computing remains a dark 
art. Perpetuating the existence of this ar¬ 
cane science will only benefit those who 
seek to monopolize and, therefore, con¬ 
trol the flow of information in our society. 

When Apple first began to advertise the 
Macintosh, they used a "1984" theme, 
with Big Brother obviously being played 
by IBM. In fact, the theme that was used 
might not be too far from the truth. With 
the follow-the-leader approach that is 
being taken by nearly everyone in the per¬ 
sonal computing industry there is a very 
real chance that the vitality and creativ¬ 
ity of that endeavor may be extinguished. 


This cannot be allowed to happen. 

Instead of being criticized for refusing 
to follow the crowd, Apple Computer and 
the developers of Macintosh should be 
commended for their efforts. People can 
only remain a slave to their machines for 
so long. 

J, Edward Chor 
1307 W. Addison St. 

Chicago, IL 60613 

The Apple Macintosh, previewed in 
February looks like a fine computer with 
its powerful 68000 microprocessor and 
sophisticated system software. 

However, I think the Macintosh 
development team committed a fun¬ 
damental design error when, having ex¬ 
hausted ROM space, they placed their 
floating-point software in RAM. Software 
running out of RAM executes approx¬ 
imately 25 percent more slowly on the 
Macintosh than does software running 
out of ROM. 

It would have been more appropriate 
for them to have moved some of their 
user-interface or I/O software to RAM in¬ 
stead. Software that deals with mice. 


keyboards, and printers can run more 
slowly than 6 MHz (the effective RAM- 
based clock rate) before there is any 
perceptible loss in speed of a program 
running on a single-user system. 

Obvious as this mistake is, it is also 
easily corrected. 1 hope that Apple moves 
to correct it before the company floods the 
market with its current system. I dis¬ 
cussed this matter over the phone with 
one of Apple's technical-support people, 
but 1 am not certain 1 got my point across. 
Your publishing this letter might alert 
potential users to the problem. The 
Macintosh, with its excellent graphics and 
high-speed peripheral interface, looks like 
it would be a good machine for engineer¬ 
ing and scientific applications, as well as 
for personal and business use. It is a 
shame to see its computational speed un¬ 
necessarily diminished. 

As for the floating-point software itself, 
I inquired whether Apple had imple¬ 
mented the complete IEEE double¬ 
precision package. The answer I got— 
after cross-country phone calls to five dif¬ 
ferent offices—was to send $150 for a draft 
copy of Apple's manual Inside Macintosh, 
plus another $100 for the first bound edi- 




*UNiX System III POWER and sophistication are yours. 
Let THE SOLUTION turn your micro into all you 
dreamed it could be, bringing the Ultimate 
'w programming environment as close as 
your modem. Just a local call 
from over 300 cities 
nationwide via Telenet. 







Payment via VISA or Master Card 


Expansive Software development facilities. 

• Berkeley and local enhancements. 

• Complete online Unix manuals. 

• Extensive Text formatting capability. 

• Communication with over 500 UNIX sites on over 150 subject! 
• Interuser mail. 

• Online discount shopping for Hardware/Software. 

• LOW COST and FAST response time. 

• $24.95 = 1 hr. free system time + SOLUTION Newslettei 
subscription + BYTE BOOK (Introducing The Unix 
System 556 pp.). 

y *UNIX is a trademark of Bell Labs, 

Prescott Avenue 

“ ,iu " — — — — — - — An n/4ft3 2238 

-ELECTRONIC DESIGN, INC-' 10a-7p Central 



















^Sprinter 



Portable 

A new generation printer that 
combines portability, depend¬ 
ability and quality. Sprinter is 
travel convenience — lightweight 
and rugged with an easily 
removable travel cover and plenty 
of space for storage. 




Personal 


A friendly printer that is easy to 
operate. Ease of operation is top 
priority for this printer. A 
SoftSwitch Control Pad allows 
the user to control forms’ length, 
print density, tabulations, baud 
rate and character sets. 



Professional 


A fast printer, the 160 CPS 
Sprinter comes standard with a 
4K buffer expandable to 68K with 
MPI’s MemoryMate™ option. It 
comes equipped with an 
Easy Load ™ front paper feed for 
quick paper insertion and handles 
everything from letterhead to 
multi-part forms. 



Travel with the Best! 

See the Sprinter atyour local computer store or call us for the 
dealer nearest you. 1 ( 800 ) 821 -8848 Circle 282 on inquiry card. 


Micro Peripherals, Inc. 

4426 So. Century Dr. * SIC, UT, 84 l 23 
(8011 263-3081 











The new 384K Quadboard 
by Quadram is the most 
comprehensive board you can 
buy for the IBM PC or XT. Now 
with added hardware features 
and advanced software. But 
at a very low price. 

NEW EXPANDED QUADBOARD 

Quadboard now delivers 9 of 
the most needed PC functions/ 
features. To let you get the 
most out of your Personal 
Computer. And help 
you work better and 
faster. 


TW/T lA/flRI D'S All of these features 
I flCi VV KJiALsU are 5tandard on the 

BEST SELLING new 


Parallel Port: With the 


MULTIFUNCTION™ SSSm 

Df] ADD i C A//1M/ for operating most printers 
DU/\tiU /J SMUVV and oth er parallel devices. 

EVEN BETTER‘ Saia>p ° rtzltKres 


a Serial Port. too. Fully program¬ 
mable, use it to connect to platters, 
modems, and other serial devices. 

• Chronograph: And Quadboards 
Chronograph (Real-time clock/ 
calendar) keeps your systems 
clock up-to-date. 

• Game Port: The new 
Quadboard has an IBM 

compatible Game Port. 
Plug in a joystick or 
game paddles, and fire 
away. 

• I/O Bracket: 

Quadboard now 
comes with a special 
I/O bracket. Use it to 
organize your expansion 
port connectors. Snaps right 
onto the back 
of the PC. 




• Expandable to 384K: used data whenever you need it. And built in the continuing 



BY QUADRAM 


TM 


■ Copyright 1983 Quad ram Corporation 
All rights reserved 


IBM is a registered trademark of Internationai Business Machines, 


Circle 324 on inquiry card. 


The new Quadboard is expandable 
in 64K increments for up to 384K 
additional RAM. With full parity 
checking standard. With the new 
Quadboard and a fully populated 
system board, you can take your 
PCs memory up to the 640K limit. 
• QuadRAM Drive: Plus, with 
Quadboard you get advanced 
Quad Master Software. Including 
the QuadRAM Drive program. 

Use it to set up multiple RAM 
Drives in Quadboard memory. 
Solid state drives that let 
you store and retrieve data 
quickly and easily. Or take 
advantage of Quad Master disk 
caching. To access frequently 


idable • MasterSpool: QuadMaster 

384K Software also includes 

irity MasterSpool. Use it to set up a 
? new software print buffer quickly and 

ated easily. This advanced spooler lets 

your you pause at any time, back up or 

I limit. move forward in a file. Choose 
h just the amount of buffer space 

d you need and stop waiting on j 

ding your printer. " 

n. • Qswap: Another feature of 

M QuadMaster Software is Qswap. 

y. With Qswap change line printers 

1 and 2 back and forth, with just 
a few keystrokes, as often as 
you like, 

jck 

' QUADBOARD STANDS OUT FROM 

v THE PACK 

Now more than ever Quadboard 
is the first and only board your 
IBM PC or XT may ever need. No 
other board even comes dose. 
Because Quadboard is designed 
for performance. Engineered 
for dependability. 


tradition of Quadram Quality. 
^r-~fr_...There are many 

i |l^l| one leader. So make 
(®Pl m\Wj sure you ask for 

computer 

enhancement 

products. 

Compare. See why more Quad boards are 
bought than any other multifunction board,., 


Features/ 

Functions 

Quadboard 

SlxPakPlus 

Memory 

Available 

0-384K 

0-384K 

Parallel & 
Serial Port 

Yes 

Yes 

Clock/ 

Calendar 

Yes 

Yes 

1/0 Bracket 

Standard 

; Optional 

Game Port 

Standard 

Optional 

Diagnostic 

Testing 

\fes 

Vbs 

Advanced 

Spooler 

Yes 

m 

Simple Menu 
Setup 

Yes 

No 

Disk Cache 

Yes 

NO 


SixPakPlus is 3 trademark of AST Research the, 


QUADRAM 

^ CORPORATION 

An Sn1*|t|£j#n1 Syalftflis QOmpiijn.y 


4355 InternaliGnal Blvd./Norcross. Ga 30093 

<404] 923-6666/TWX 610-766-49 15 (QUADRAM NCR S ') 






















Need a printer? 


NOW— get top-notch performance 
at a rock-bottom price... 





Word processing,. graphics...charts...the 
advantages of owning a printer are endless. 
And so are the advantages of purchasing 
a Star Micronics Gemini-lOX from MidWest 
Micro-Peripherals. 

The Gemini-lOX is compatible with all major 
brands of computers, It comes standard 
with a Centronics compatible printer port 
(serial optional), plus tractor, friction, and 
roll feed. With 120 cps bi-directional, logic 
seeking carriage control and 816 character 
buffer (expandible to 4K and 8K), you'll get 
crisp, clean hard copy without having to wait 
If you want variety, the Gemini-lOX features 
Epson compatible printer codes. For a wide 
range of graphic looks, the unit offers six 
character sets and eight fonts as standard. 

All this and more at the guaranteed lowest 
price. If you can find a verifiable better price 
anywhere on any Star printer. WE WILL 
BEAT IT. But besides price, MidWest also 
offers the best service. We offer same-day 
shipments on ail items in stock. And our 
experienced staff is ready to help you 
before, during, and after your purchase. If 
you purchase NOW, you’ll receive absolutely 
FREE a deluxe printer cover worth $16. 


More Star Printers 


Sale Price 


Gemini-lOX 

120 cps 

S289 

Gemim-15X 

409 

Delta 10 

160 cps 

439 

Delta 15 

589 

Radix 10 

200 cps 

619 

Radix 15 

719 

Power Type 

Daisy Wheel 

399 


Gall Toll Free for information and ordering 

1-800-423-8215 

In Ohio: 1-800-321-7731 

We accept VISA and MASTERCARD (Add 

3%), certified checks, money orders, and 

COD's. Dealer inquiries are invited. 


MidWest Micro-Peripherals 

(Division of Infotel, Inc,) 

135 South Springfield St. 

St. Paris, Ohio 43072 100 BY | 


Letters 

Hon (publication date uncertain), plus 
another $50 for updates. 

Apple is promoting the Macintosh as 
an "open" system (the meaning of this 
term seems to be deteriorating with time), 
but it sure is charging a lot for the key 

Robert Lurie 
8 Tingley Rd, 

Morristown, NJ 07960 

I found Mr. Williams's article on Apple's 
Macintosh disturbing because of the 
unfettered and naive enthusiasm dis¬ 
played toward the product and, for that 
matter, the manufacturer. This material 
would be expected from a manufacturer 
or his representative but not from a 
member of your editorial staff. Journalism 
of this type severely reduces the credibil¬ 
ity of your magazine in presenting un¬ 
biased and knowledgeable reviews of new 
products. 

I have 25 years of professional ex¬ 
perience as an end user of computer 
equipment, and I arrived at a consider¬ 
ably different picture of the Macintosh 
than the one described in your article. 
Some of the Macintosh's features are 
more in Apple's corporate self-interest 
than the user's. Others represent ques¬ 
tionable design criteria, and some are just 
plain "gee-whiz" features with no more 
substance than tail fins and chrome. Ob¬ 
viously, if 1 had written the article, a 
somewhat different story would have 
been printed. 

My negative opinion of the Macintosh 
may be as unfair as Mr. Williams's posi¬ 
tive appraisal. The microcomputer mar¬ 
ketplace is a jungle with many pitfalls for 
both neophytes and pros. It behooves any 
widely circulated publication like BYTE to 
make every effort to provide balanced and 
objective reviews of new products. Your 
less-sophisticated readers need all the 
help they can get! 

Gerald I. Evenden 
FOB 1027 

N. Falmouth, MA 02556 

Gregg Williams replies: 

Permit me to add some perspective to pour 
evaluation of my article , In many ways, I haife 
an enviable job in that I have been able to re¬ 
view some of the best products our industry 
has produced . Because of this, they get large¬ 
ly positive reviews (less worthy products 
would not deserve to be cm the cover of BYTE 
and other magazines). Still, I did point out 
a number of important areas of dissent: the 

< Circle 278 on inquiry card. 


single built-in disk drive, the unbundling oi 
Macintosh prices , and the "hyping [of] a ma -1 
chine that easily stands on its own merits t 
in calling the Macintosh a 32-bit machine, Ini 
addition, the article took over six weeks fol 
research and write and contains much tech -1 
nical information and commentary that /raJ 
not been included in any other Macintosh ar-l 
tide. For further perspective on the Macin -1 
tosh, see my article f 'Update on Apple ModrtJ 
tosh and Lisa 2" on page 339, 

I was disappointed that your industry-1 
leading magazine missed what nontech-I 
meal magazines such as Time and Ro/Imgj 
Stone reported about the origins of the I 
Macintosh computer. As they pointedl 
out, the Macintosh concept—a low-cost, I 
monochromatic bit-mapped, small, andl 
extremely friendly computer—was myl 
creation. 

The original team that I put together to I 
build it included Burrell Smith, hardware! 
designer, Bud Tribble, software designer,! 
and Brian Howard, an unsung hero of the! 
project who contributed to the concept,! 
software and hardware design, and the 
overall feel of the project. Brian {who, for 
some reason, was not mentioned in your 
article) and Burrell are still with Mac, but 
Bud went back to school and got his M.D. 

I became CEO. of Information Appliance 
Inc 

I also gave the Macintosh its name. The 
change in spelling was not an error as you 
reported, but done deliberately to avoid 
potential conflict with the electronics 
manufacturer named "McIntosh " 

Interestingly enough, Steve Jobs active¬ 
ly opposed the project at its inception, 
and only after we had proved the concept 
did he become the Macbooster that he 
now is, Reading the BYTE article one 
might get a very different impression and 
would not give credit where it is due. 

Jef Raskin 

Information Appliance Inc* 

530 University Ave. 

Palo Alto, CA 94301 


Bus Widths 

1 am writing in regard to "The Apple 
Macintosh Computer" by Gregg Williams 
(February, page 30}* In his article, Mr. 
Williams points out that although Apple 
refers to the MC68000 as a 32-bit pro¬ 
cessor, he believes that it is generally 
regarded as a 16-bit processor. 

Although no one has been able to come 















THE PRINTER TO PICK 
WHEN THE PACE QUICKENS. 


It's happening ail over the PC and 
micro worlds. 

You're getting hit with a ton of increased 
throughput requirements. Your applica¬ 
tions are generating a deluge of paper. You 
need more printer speed. A lot more. 

You're also looking for more profes¬ 
sional-looking presentations so you need 
better print quality. A lot better. 

Who's got the best of both worlds 
for you? 

Okidata's Paeemark 2350 and 2410 dot 
matrix printers. 

They'll not only help you keep pace 
with your world, they'll help you set new 
and exciting ones. In print speed. In print 
quality. And in vastly increased com¬ 
patibility and capability. 

Take throughput. The 2350 and 2410 
can quickly get you out of the waiting game 
to where you're really cranking it out 
And with flexibility, too: up to 5 pages 
per minute. 

But wait. Cranking what out, you may 
ask? A single, restrictive printing mode? 
No way. The 2410 can give you DP, draft. 


and a correspondence quality that truly 
rivals the daisywheel. 

And the 2350 and 2410 can both print 
at up to 350 cps* While producing 120 
to 420 lines a minute for you. With bidirec¬ 
tional printing and short line seeking 
logic. And both high speed horizontal and 
vertical slew. 


PC COMPATIBILITY. 
SOFTWARE COMPATIBILITY. 

The 2350 and 2410 use industry 
standard interfaces making them hardware 
compatible with most mini and micro¬ 
systems on the market today. In addition, 
they are supported on the menus of most 
of the important software being offered 
to microsystem users like Visicalc, Lotus 
1,2,3, DBASE 2 r Peachtree 500 and General 
Ledger, Multi-Mate WP, Wordstar, etcetera, 
etcetera. 

But wait, there's more. Like an out¬ 
standing all points addressable graphics 
capability with 144 x 144 dots per inch 
resolution. 

TWo color printing for highlighting* 
Down line loadable font sets for flexibility. 


Subscripts and superscripts so your sci¬ 
entific and technical usage won't bog down. 
Six-part forms handling. The capability to 
print 132 columns on eight-inch paper 
using 17.1 characters per inch to save paper 
costs and make output easier to handle. 

And—so that you can depend on getting 
all that good stuff, all the time—a mean 
time between failure of 2200 hours. A mean 
time to repair of only 30 minutes. An 
average printhead life of 500,000,000 char¬ 
acters, And an industry low warranty 
claim rate of less than 2%* 

No doubt about it, the quicker the 
pace at your place, the more you need 
Paeemark from our place. For more infor¬ 
mation, call toll free 1-800-OKIDATA, 

In New Jersey, 609-235-2600. Or write 
OKIDATA, ML Laurel, NJ 08054. 



OKIDATA 

an OKI AMEHICA company 

We’re keeping pace with your business. 

Circle 29B on inquiry card. 
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QuickC Uni-Tools C Tutor Z PhactDB 

C Grafx 

COMMODORE C64 Cross Compilers 

AZTECC86 B086 8080 

new release 2.0 

PC DOS MS DOS $249 
CPM-86 $249 

BOTH $399 

_ Full C U Fast object code C i Basic graphics 

| 8087 support Large memory model 1 Fast 1 O 

l i Overlays Relocating assembler U Linker & library 

Library has 1 O. screen 1 O, graphics, PC DOS-CP M 86 
; Interfaces with DRI and MICROSOFT assemblers 

J Compatible with AZTEC C for CP M. APPLE, C64, & TRS-80 

PRO extension $249 

C Grafx call 

Uni-Toots 1 $ 99 

PHACT database call 

Z $125 

QuickC $125 

PRO includes optimizer. C86 debugger, and other loots 
Comprehensive color graphics for use with C or stand alone 

Tools 1 has make , di f f , g rep , & ot her U N1X mspi red tools 

Phact is a comprehensive set of C daiabase functions 

Z is a full screen C editor much like the UNIX Vi editor 

Quick C compiles C source into interpreted code in a flash 

AZTEC C II 0000 Z80 

CP M-80 $199 

PRO extensions $150 

Full C compiler, assembler, linker, library utility, PRO exten¬ 

sions include library source, utilities, ROM libraries. M-80 and 

RMAC interface 

AZTEC C80 TRS-B0 

MODEL III or 4 $199 

PRO III and 4 $349 

The Model 4 system is full AZTEC CII and runs under TRSDOS 
or DOS P L US, 1 he Mod ell 11 sys tem does not support f loaf. P RO 
has float tor III. 2. library source. 

AZTEC C65 6502 

APPLE DOS $199 

ProDOS call 

A complete C development system for the APPLE II and lie with 
assembler, linker, editor, SHELL, library, and library source. Binary 
files execute under DOS or SHELL 

C CROSS DEVELOPMENT 
SYSTEMS 

C cross compiler, 
assembler. & linker 
PDP-11 $2000 other $750 

Cross systems generate modules on a HOST system that are 
downloaded for execution on a target system HOSTS include 
PDP-11 UNIX, 8086 UNIX ports, PC DOS. CP M-86, CP M, and 
APPLE TARGETS include CP M, APPLE, COMMODORE C64, 

& TRS-80 

AZTEC C TUTOR 

APPLE or IBM $99 

other systems caff 

PRENTICE-HALL and MANX SOFTWARE SYSTEMS joined 
forces lo produce an unmatched "hands on" C tutorial. Includes 
lessons, text, fast compiling student C compiler, and 

Quick C 

APPLE, CP/M, T-80 $125 

Quick C compiles C code into extremely compact interpreted 
code at blinding speed. Run time system has UNIX functions. 

1 Order phone 800-221-0440 {outside N J) 

201-700-4004 fNJ and outside USA) 

WjLM 'X Telex (ITT); 4995812 Shipping; per compiler 

information: 201-530-7997 next day USA $20, 2 days 

SOFTWARE SYSTEMS Tech support: 201-700-8374 USA $5* 2 days worldwide $75, 

RO. Box 55 Canada $10. airmail outside 

Shrewsbury, N.J. 07701 USA & Canada $20 


UNIX is a trademark of Dell Labs, CP M, CP M-80 and CP M-86 are trademarks of DHL PC DOS is 
a trademark of IBM, MS DOS is a trademark of MICROSOFT, N.J. residents add 6% sales tax. 


up with a concrete way to determine the 
bit size of any given processor, there are 
two commonly used methods. The first 
is to rate the processor by the width of 
the external data bus, and the second is 
to rate it by the width of the internal data 
bus. Mr. Williams makes the assertion 
that the correct way to determine size is 
to rate the processor by the maximum size 
of a multiplicand in arithmetic operations. 
Let me address each of these methods 
individually. 

Determining the size by examination of 
the external data bus was, until IBM 
entered the microcomputer marketplace, 
the most commonly accepted method of 
rating processor size. It is still probably 
the best way because most microproces¬ 
sor systems' speed is limited by the data 
bus bandwidth (memory accesses per 
second times size of data bus). 

IBM, through its PC advertising, has 
endorsed rating the processor size by 
using the internal data bus size. This 
allows them to call the 8088, which has 
an 8-bit external data bus, a 16-bit pro¬ 
cessor, It is interesting to note that Intel, 
the designer and manufacturer of the 
8088, refers to this processor as an 8-bit 
unit (source: 1982 JC Master, page 1083). 

Mr. Williams's contention that the size 
is determined by the maximum multipli¬ 
cand size is absurd. Rating a processor by 
this method results in both the 8080A and 
6502 processors being 0-bit micros, which 
1 am sure even Mr, Williams will admit 
is untrue. 

Comparing the sizes of some common 
microprocessors using the above criteria 


brings about the results shown below. 


Int Width/ 

Multiplicand 

Processor 

Ext Width 

Width 

8000A 

8/8 

0 

6800 

8/8 

0 

6502 

8/8 

0 

8088 

16/8 

16 

8086 

16/16 

16 

68000 

32/16 

16 


As 1 stated, l believe that the measure 
of the external data bus is the most valid 
method of determining processor size. 
Using the width of the internal bus results 
in the 8088 and 8086 being the same size, 
which, although true from a software 
point of view, is not true for the hardware. 
Because most people use the processor 
size as a relative indicator of computa¬ 
tional speed, the external data bus width 
is the measure that has the most bearing. 

Unfortunately, IBM has set the (de 
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ct Business 
Can Afford To Use 
Fuzzy Information? 


I n this age of information 
processing, perhaps the 
most important information 
1 processing occurs between your 
eyes and your monitor screen. An 
I unclear on-screen image can visu¬ 
ally distort the most accurate 
information, leaving valuable in¬ 
formation lost somewhere be- 
| tween the lines. 

You won't take that chance 
I with a monitor from Roland DC. 
For us, clarity is not just a good 
feature, it's our most important 
feature. 

We designed the Roland DC 
I monitors as if a sharp image was 
all that mattered. Then we start 
adding on the extras—like easy 
plug-compatibility, non-glare 
screen and other features. Then 
we styled them so that they look 
sharp from any angle—not just 
the front. 

Roland DC makes a broad 
range of monitors, to suit any 
personal computer and to please 
any computer's person. From 
high resolution RGB and Com¬ 
posite Color monitors to Mono¬ 
chrome Composite or TTL signal 
(BM-PQ in either 
Amber or Green. 

If accuracy Is im¬ 
portant to you, you 
shouldn't settle for 
anything less than a 
Roland DG moni¬ 
tor—the clear choice. 

Because the most im¬ 
portant information 
processor is you, 

Roland monitors 
are available at fine 
computer dealers 
everywhere. Roland 
Digital Group, 7200 Dominion 
Circle, Los Angeles, CA 90040 
(213) 685-5141. 


ODE 

CC141 




Roland OS5 


* W 0MPI 


mu 


1 he most 
[ important 
information 
processing occurs 
detween your 
moni to r a nd you r 
eyes , 


"V V} 




esigned to he 
as beautiful 
on the oub 
side as on the inside. 


IBM is a irsdemarlt 
of International 
Business Machines 


rai, 


t 1 here's a 
Roland DG 
* monitor for 
every computer 's 
person! 


Roland DG 
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Today, you have to live in two 
different worlds. One belonging 
to IBM. The other to everyone 
else. 

With that in mind, com 
panies have come along 
with a variety of 

products that 
attempt 


I 



to link the 
But somewhere 
line, they all look 
Enter the 
PA1000 
verter. 


two together, 
along the 
a little dumb. 
AVATAR 
Protocol Con¬ 
its the most 
intelligent way to 
bring personal computers, 
portable computers, or low-cost 
ASCII terminals into the IBM 
coaxial environment. For the first 
time, overburdened DP/MIS 
executives can look forward to 
truly smooth integration, 
minimal 



confusion, 
and fewer demands on their time. 
And users can get an affordable, 
easy-to-use way to tap the riches 


Televideo 910, ADDS View¬ 
point or other compatible 
terminals. 

The PA1000 connects 
i coaxially to an IBM 
* 3274/3276 cluster 
controller, so whatever per¬ 
sonal computer or terminal 
you use wil I perform all 
of their IBM mainframes. die functions of an IBM 3278-2. 

So if you’re looking for the The coaxial connection also 

best of both worlds, keep reading, means you won’t be in for a future 

And you’ll see why the AVATAR shock: ever-changing IBM proto- 
PA1000 can out-think any product cols will be no problem, 
on the market. 

First of all, the 
,• AVATAR PA 1000 
V is an almost univer¬ 
sal link. With no mod¬ 
ification, it connects to 
virtually any personal 
or portable computer 
you have: IBM, Apple, 

DEC, TRS 80, Kaypro, 

COMPAQ, NCR, and 
others. 



AVATAR PA1000 vs. 

IRMALINE^ 

Easy to install 

YES 

YES 

Q/A installation 
English language 

YES 

NO 

commands 

YES 

NO 

Help screens 

YES 

NO 

Keyboard types 
Remote dial-in/ 

5 

1 

security password 

YES 

YES 

Dual host access 

Local screen 

YES 

NO 

printout 

3Z78 status 

YES 

NO 

line modes 

3 

1 

Price 

$'995 

$1395 

Avai lability 

Immediate 

(?) 


The AVATAR PA1000 also 
connects to the DEC VT100, 
IBM 3101, LSI ADM5, 


Two hosts are better than 
one. So in addition to the 
coax connection to IBM, the 


TRS is a trademark of Tandy Corporation COMPAQ is a made mark oj COMPAQ Computer Corporation. A DM 5 \s a trad cm or ft of 
Lear Siegler, Inc. ADDS Vie wpoinl is a registered trademark oj Applied Digital Data Systems, Inc Dasv Jones is a trademark oj Dow Junes & Company, Inc. 
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AVATAR PA1000 gives you an 
extra RS232 port. That gives you 
access to other local or remote 
asynchronous host computers or 
local printers. 

HELP! If you need it (and who 
doesn’t) you have help screens 
li to put you back on track. The 
PA1000 also has easy- 
to-use, English 
language commands. 

0 With a few sim¬ 
ple keystrokes, 

• you can switch 
from your IBM to 
the extra RS232 
port, giving you 2! 
access to private 
data networks » 
and public i 
databases like 
Dow Jones. 

And when you switch back, the 
AVATAR PA1000 is smart enough 
to remember your IBM screen. 

In a distributed terminal net- 
, work, remote dial-in from 

• personal computers or asyn¬ 
chronous devices is increasingly 


HELP * 



important. You can dial into your 
PA1000 at the nearest cluster 
controller, and reduce communi¬ 
cations costs dramatically in the 
process. 

Just by typing “1-2-3” (how 
much simpler can you get?), 

• the PA1000 automatically 
■mmb determines the baud 
rate of the attached de¬ 
vice and is ready to go. 
In just live min¬ 
utes (no kidding) 
W you can install 
the AVATAR PA1000. 
And you don’t 
need to be a com- 
| puter operator. 
The 

I AVATAR 
» PA1000 
even gives you 
a file transfer option that lets you 
transfer information back and 
forth between your personal com¬ 
puter and an IBM mainframe. 
What will AVATAR think of 
next? The latest news is our 
Hit PA1500, a link that lets you 


orint the output from your IBM 

lost on a low-cost ASCII printer. 

It supports high-speed dot-matrix, 

letter quality, and line printers. 

It’s very simple y s 

to install. And it - 

*11 

will save you a 
bundle. 



To find out more about the 
AVATAR PA1000, our com- 
* pany, our distributors and 
dealers, or our plans, just call us. 
In Canada or Massachusetts: 
617-435-6872. Everywhere else: 

800-828-2004 Ext. 600. 

Z7WM 

The UnkThat Isn't 
Missing Anything. 

Avatar Techno fogies Inc. 

99 Street Hopkinton t MA 01748 


© Avatar Technologies, Inc. JEM is a registered trademark o/InlernalioFid Business Machines Corporation 
IRMAUNE is a trademark of Digital Communications Associates, Inc, Apple is a trademark nfAppk Computer, Inc. DEC is a registered trademark of Digital Equipment Corporation. 
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Letters, 


facto) standard for measuring size and 
has elected to use the internal data bus 
size for its measurements. Because it 
would be unfair to measure the Apple by 
any other criterion, Mr. Williams must 
concede that the Macintosh is a 32-bit 
machine, 

Mike Sauve 

1024 52nd Street, SE 

Kentwood, MI 49508 

Williams replies: 

Thank you for your letter : It summarizes 
discussions that have gone on here at BYTE 
since I wrote the Macintosh article , We have 
decided that the situation is too complex to be 
accurately specified by one descriptor: the 
multiplicand does not describe the Intel 8080 
well , nor does the internal-bus descriptor 
describe the 8088 (which runs 10 to 40 per¬ 
cent slower than an equivalent 8086—see my 
article, "Benchmarking the Intel 8086 and 
8088" ]uly 1983, page 147) well. In addition, 
even the external-bus descriptor falls short. 
Consider the National Semiconductor 
NS16008; even though it has an 8-bit external 
data bus, it is a 32-bit architecture internally, 
including a 32-bit by 32-bit multiply instruc¬ 
tion. Surely, this kind of power puts the 
NS16008 in a different class from , say, the 
8080. 

Another descriptor that 1 have just 
discovered is that of the bus width of the 
arithmetic logic unit (ALU), that area of the 
microprocessor chip that performs all the 
arithmetic and logic functions that the chip 
allows. The ALii bus width feels intuitively 
right—it is the ultimate measure of how much 


data the microprocessor works on at a time ■„ 
Does this help us? Hardly, because once we 
get to this level of detail, the philosophies of 
chip design muddy the water. The NS16000 
family has 32-bit ALU buses. The Motorola 
family is more complex: the 68000 (16-bit ex¬ 
ternal bus), 68008 (8-bit), and 68010 (16-bit) 
have three 16-bit ALUs, while the 68032 
(with a 32-bit external data bus) has three 
32-bit ALUs. 

Finally, to complicate the issue even more, 
let me relate another possible descriptor tnen- 
tioned by our editor in chief, Phil Lemmons. 
Things change if you look at the problem of 
describing the "power" of a computer from a 
user's point of view. A user doesn't care what 
operating system is running or whether the 
microprocessor has an 8- or a 16-bit data 
bus—this person just wants to know, "Will it 
run fast enough so I don't have to wait too 
long?" and "What software does it run?" Com¬ 
putation speed can often be improved by using 
a chip with a higher clock frequency, but soft- 
zoare complexity is determined by the address 
space of the microprocessor—a feature that is 
usually fixed, especially on 8-bil chips that are 
not part of a family of similar products. (We 
are assuming that software is easier to use if 
it has Help screens, a sophisticated user in¬ 
terface, and other features that make programs 
more complex and, therefore, larger) From this 
reasoning, we can argue that the address bus, 
which measures the total amount of memory 
that a microprocessor can address, is a good 
descriptor of a microprocessor's power ; Many 
popular programs need more than 64K bytes 
to run in (the limit of traditional 8-bil 
microprocessors). As memory gets cheaper and 
we find ways to fill it up, there may be a very 


real difference between microprocessors that 
can address 1 megabyte of memory (20-bit ad¬ 
dress bus) and 16 megabytes of memory (24-bit 
address bus). In addition, if a microcomputer 
has been designed to use less memory than the 
microprocessor itself allows, we should make 
note of that fact as well 
As a result, in BYTE we will state both bus 
zvidths—for example, zoe will describe the 8088 
as a "16/8-bit microprocessor (16-bit internal 
data bus, 8-bit external)" and the 68000 as 
a "32/16-bit microprocessorIn recognizing 
that the mine of a commercial product is deter¬ 
mined by more than just these descriptors, we 
will try to give all the information that 
presents a product in the most accurate way. 
In the "At a Glance" text boxes that accom¬ 
pany our reviews, zve will place more etnphasis 
on the internal and external data paths and 
the maximum amount of memory the com¬ 
puter can address. 


Clock-Time Benchmarks 

I generally enjoy benchmark articles 
and thus found the February BYTE full 
of interesting comparisons. I feel com¬ 
pelled to comment on one aspect of 
Avram Tetevvsky s article, "Benchmarking 
FORTRAN Compilers" (page 218). The 
author goes to great lengths to obtain 
"true" results for the larger multiuser 
systems in the comparisons, the VAX 
11/780 and the IBM 3081D* Thus, Tetewsky 
reports only CPU time, runs benchmarks 
in the early morning hours so there won't 
be other tasks slowing the system, and 


EPROM PROGRAMMER & UV ERASER FOR THE 80's 

SI S PROGRAMS OVER 300 DEVICE TYPES 

MOS (8K - 256 K, SINGLE & 3 VOLTAGES) BIPOLAfl ^RO MS, 40 PIN MICROS 

BUV-IIA $95.50 


Stand Alone 
256K Buffer {200 ns) 
Integrated keypad 
EPROM simulation 
Fast algorithm 
Power down sockets 
Temp compensated 
Ref, voltages 

16 formats & 8 baud rates 
Auto-user friendly-mode 



k 

V 

T (: 

:k] 


S15F $995 

OVER 26 FUNCTIONS 

Edit 

CRC check 
Block Move 
■ Over Program 
Insert 


Delete 

16 Diagnostic 
Functions 
And More! 


COMPUTER SYSTEMS CORP 


(305) 994-3520 

4089 S. Rogers Circle #7, Boca Raton, FL 33431 


• Heavy duty 

• Timer 

• Safety switch 

• 110/220 voltage 

BUV-IIB $66.50 

• Heavy duty 

• Safety switch 

• UV indicator 


OTHER 

COMPLETE SYSTEMS 

SI 5R {remote) $695 

S15P (4 key) $795 

St SB {bipolar} $895 

S15G {gang) $1095 
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A real fish story 


by Brett Kirk 
Owner 
Poseidon Aquatics 


“Our business is 
wholesaling tropical fish to 


p 

la 


et stores. We're not a 
arge-sized company, but 
we have one whopper of an 
inventory-control problem. 

That's where dBASE II® 
comes in/' 

The one that didn't 
get away. 

“We needed a fast 
program, and dBASE II, the relational 
database management system from 
Ashton-Tate, gave us the speed we 
needed to quickly log in our weekly 
live-fish shipment in terms of total 
numbers received, the kind and num¬ 
bers of each different type, the cost per 
fish—all critical factors in determining 
our pricing and being able to pass along 
savings to our customers whenever 
possible without hanging us out to dry 
profitwise. 

“We're sure glad we bought 
dBASE II when we did. I think our 
customers are glad, too." 

Once you try dBASE II, 
you'll be hooked. 

If you're up to your ears with data 



that has to be managed quickly and 
efficiently, dBASE II can really help 
you stay afloat. 

For all the particulars, contact 
Ashton-Tate, 10150 West Jefferson 
Boulevard, Culver City, CA 90230. 
(800) 437-4329, Ext. 212. In the U.K., 
call (0908) 568866. 


ASHTON TATE 


Suggested retail price, $700. 
dBASE II is a registered trademark of Ashton Tate. 

©Ashton-Tate 1983 
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LOOK NO FURTHER! 
well gel you lew 
prices end fast 
service, or else! 


ALPHA OMEGA 



COHPUTER PRODUCTS 


COMPUTERS 


TAVA PC ISM Compatible, 120K, 3-320K Drives, 


Parallel Port, Monitor _ 

SANYO MBC 555 wfeoftware .... 1049 

ROMAR 64K Apple compatible SAVE 

IBM PC Systems . SAVE 

KAYPR0 I) Portable . SAVE 


DISKETTES 


SCOTCH 3M SSDD . $23 

MAXELL MD2 DSDD . 39 


PRINTERS 


C. ITOH 8510 R 120 cps . SAVE 

EPSON FXBO 160 cps . . $495 

EPSON FX100 160 cps . 695 

OKIDATA Micro!ine 92 160 cps . 445 

OKIDATA Microline 93 160 cps ... 749 

DELTA 10 160 CpS . SAVE 

GEMINI 10X 120 cps . 279 

GEMINI 15X 120 Cps . 425 

NEC 3550 35 CpS UQ . .SAVE 

JUKI 6100 UQ 18 cps . 445 

PRINTER Pal ... 24 


MODEMS 


HAYES Smartmodem 1200 . $489 

HAYES Smartmodem 1200S . 425 

HAYES Micromodem II ., , . .265 

ANCHOR A, Mark I 300 BAUD . 81 

ANCHOR A. Mark XII 300/1200 . 269 


MONITORS 


TAXAN 12" Amber . $115 

GORILLA 12" Green . B5 

USI PI3 12" Amber , , 145 

AMDEK 300G 12" Green . 135 

AMDEK 300A 12 N Amber. .. 145 

AMDEK Color I 13" . 305 

PRINCETON HX-12 RGB 495 

BMC 13" Color . 219 


APPLE PERIPHERALS & SOFTWARE; 


VIDEX Videoterm 80C w/softswitch . $209 

VIDEX Ultraterm . . 279 

MICROSOFT 16K RAMcard . 69 

MICROSOFT 280 Softcard . .245 

MICROSOFT Premium Pack .. 479 

MICROSOFT Premium Softcard HE . . .345 
KRAFT & TG Joystick . 45 


HAYES Mach II Joystick . . 33 

PROMETHJUS Vz Height Drives . .. 195 

WIZARD I PI Parallel Interface . 75 

PROMETHJUS Versacard .. 149 

EPS Keyboard. . . . 289 

KENSINGTON Systemsaver . 68 

COOL & TIME (fan, surge, ctock) .. 75 

KOALA Pad 93 

PFS Filing System . 81 

PFS Report . 81 

DBase H . 389 

Wordstar ,. .249 

Home Accountant . . . . SAVE 

Multiplan . 165 

DB Master Version 4 . 249 

DB utility 1 or 2 . 95 

Magic Window II ... 109 

Zaxxon . 29 

Choplifter . 25 

Zork l/ll/tlt . 28 

Wizardry . 39 

Sublogic Pinball.27 


IBM PERIPHERALS & SOFTWARE 


TANDON TM10CF2 360K . $219 

TEAC Vi Height 360K . 195 

MICROSOFT Mouse . 139 

GUADRAM Quadboard W/64K . 269 

QUADRAM Quadlfnk . . SAVE 

QUADRAM Quadcolor J .... . . . ,215 

64K RAM Kit 200 ns . 55 

AST 6-pack plus . SAVE 

STB w/64K clock, par, serial, game .295 

HAYES Mach II Joystick . 35 

MAYNARD Int. 10MB Hard Disk SAVE 

Property Management . 335 

Home Accountant + . SAVE 

Mu it i mate . 329 

PFS Filing System . 89 

PFS Report . 61 

Lotus 1,2,3 . 325 

DBase JI . 389 

Friday . 189 

Wordstar . 259 

Wordstar Propack w/Mailmrg, Spellstar . 359 

Multiplan . 165 

Flight Simulator ... . 33 

Deadline . .... ,38 


Letters — 

even removes the I/O time of a slow 
terminal. 

I wish to question the fairness of com- 
parisons in which one class of computers 
is judged by clock time and another is 
judged by some mythical "true" time. As 
a computer user I go by clock time to 
measure job turnaround. If multiuser 
systems have a large overhead in dealing 
with multiple tasks, why shouldn't that 
be reflected in the benchmark times? 

1 have a number of Pascal programs that 

I run on both an IBM 3033 and an Apple 

II using the UCSD p-System. 1 typically 
get results from my Apple 5 to 30 minutes 
faster than from the IBM. Admittedly the 
IBM 3033 runs the programs in several 
hundredths of a second, but one can 
spend a long time in both the exec and 
printer queues. 

I suggest that all future benchmark ar¬ 
ticles that refer to both microcomputers 
and mainframe systems use the same 
standard for judging both, namely dock 
time. 

Philip B« Ender, Ph.D. 

UCLA 

Graduate School of Education 
Los Angeles, CA 90024 


Thinktank 

] wish to thank Mr, Ummons for bring¬ 
ing Thinktank to the attention of your 
readers in "Beyond the Word Processor" 
(January, page 53}, 

I used an early version of Thinktank on 
the Apple II, running under Apple 
Pascal. FYI, as it was called then, quickly 
became my most important program 
(after my word processor and spelling 
checker), 1 used it as a reminder program, 
an outline maker for reports and stories, 
and as a general aid to thinking. For 
people who think in headlines and fill in 
the spaces afterward, it is an idea data¬ 
base without equal. 1 highly recommend 
it if you have an Apple, a Macintosh, or 
an IBM PC. 

My only regret is that Living Videotext 
chose to expand in the direction of MS- 
DOS, rather than modifying Thinktank 
to work under UCSD fiscal IV. I miss the 
program and wish it would run on my 
Sage II. 

Gerald Perkins 
643 Channing Ave, 

Palo Alto, CA 94301 


Zork |/If/|||..20 

Hundreds of available items. Call for complete pricing information. 


We do not charge for VISA or MASTERCARD 


file! 345-4422 


18612 Ventura Blvd., Tarzana, CA 91356 

All produefe are rn factory seBled packages. Wte guaranies all items for 30 days, Wilhin this pwlotf, defective merchandise returns mtisi 
be accompanied by RMA number. All cither returns will be Subject to a 10% restocking lee. For prepaid orders Ihere will bo a 3% 
shipping charger 5% ior UPS Blue Label, $5.M msnlmum; all orders OUtekte US. at shipping. Thera will be an additional $4.DO 
surcharge on C.Q.D. enters. Cash or Cashiers Check is required on C.Q D. orders. Calit. residents add fi.5% sales lax. Prices subject to 
change without notice 
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Rana Systems. 
Always A Step Ahead 


i 



And it's happening again with our IBM 
compatible Rana 2000. This 320K double density 
drive offers a large centering cone for problem- 
free diskettes and our exclusive silencing mecha¬ 
nism to make it the quietest disk drive you 
can buy. 

At Rana we know the key to our success is 
providing the highest technology, on the best 
possible products, while filling the most possible 
user needs. That is why we spend so much time on 
research and development. Our world-renowned 
engineers were the first to offer increased capac¬ 
ity. The first to design a write protect feature. The 
first to use a metal band positioner and get 100% 


data integrity and a 3 to 4 times improvement in 
access speed. And. the first to bring you all this 
performance, quality and dramatic styling. 

This is why our Elite One got the #1 rating 
from Softalk Magazine. And our Atari* compatible 
Rana 1000 Slimline has turned a game computer 
into a sophisticated business tool. And soon we'll 
have a new Winchester drive and a new series of 
very high density minifloppies, for both IBM 
and Apple" 

So call or write for the nearest Rana retailer 
or computer store. We're Rana Systems. And we 
know that to keep a step ahead, we have to put 
you first. 


RanaSystems 



21300 Superior Street, Chalsworth, CA 91311 213-709-5484 
Galt toll free: l-BOO-421-2207 In Cahlomia ariy cal 1-000-262-1221 
Source Number TCT-654 

^Appieo a regisef«Firaaemark oi Apple Computec Inc * Atari is s regisiered trademark at Aran. Inc •'‘IBM is a mgistejetf trademark oiiniernatipnai Business Machines, Inc 
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NOW WE’VE ADDED EVERYTHING TO TURBO PASCAL 

(EVERYTHING EXCEPT A HIGH PRICE) 

• WINDOWING! 

. Thisisa real shocker. On the IBM PCor PCjr, you'll now have a procedure to program windows.,. .Any part of the 
screen can be selected as a window and all output will automatically go to this part of the screen only. As many 
windows as you please can be used from the same program. 

• AUTOMATIC OVERLAYS! 

. No addresses or memory space to calculate, you simply specify OVERLAY and TURBO PASCAL will do the 
rest. 

• GRAPHICS, SOUND AND COLOR SUPPORT FOR YOUR IBM PC OR JR! 

• FULL HEAP MANAGEMENT! 

. via dispose procedure. 

• OPTIONAL 8087 SUPPORT! 

. Available for an additional charge. 

If you have a 16 bit computer with the 8087 math chip—your number crunching programs will execute up to 10X 
faster! 


EXTENDED PASCAL FOR YOUR IBM PC, PC jr., 
APPLE CP/M, MSDOS, CP/M 86, CCP/M, OR CP/M 80 


• Full screen interactive editor providing a complete 
menu driven program development environment. 

• 11 significant digits in floating point arithmetic. 

• Built-in transcendental functions. 

• Random access data files. 


• Program chaining with common variables. 

• Dynamic strings with full set of string handling 
features. 

• Full support of operating system facilities, 

• And much more. 


ANNOUNCING ... 















HERE’S WHAT THE REVIEWERS HAVE SAID ABOUT TURBO PASCAL 


ls What I think the computer industry is headed for; well documented, standard, plenty of good features, and a reasonable price." 
Jerry Pournelle, Byte , February 1984 

"Finally, somebody has done it right. A powerful Pascal 2 80 or 8086/88 single pass native code compiler together with a full 
screen editor and error checking to make a super programming development package.” 

David Carroll, Microsystems , February 1984 


“The Perfect Pascal" 

Alan R. Miller, Interface Age , January 1984 
"It is* simply put the best software deal to come along in a long time." 

Bruce Webster, Softalk (BM. March 1984 

If you already own Turbo Pascal 
version 1.0, you can upgrade to 2,0 
for $29.95. Just send in your old master 
with your check. (Manual update included 
of course). 


LEARN TO WRITE 
A SPREADSHEET 

Our offer includes MICRO¬ 
CALC, a spreadsheet written 
In Turbo Pascal. It will be 
on your disk, and ready to 
run. And we ve included the 
source code to show you 
exactly how a spreadsheet 
is written! 


ORDER YOUR COPY OF TURBO PASCAL VERSION 2.0 TODAY 

For VISA and MasterCard orders cal! toll free: 1-800-227-2400 x968 

In CA: 1-800-772-2666 x968 

(lines open 24 hrs, 7 days a week) 

Dealer & Distributor Inquiries welcome 
408-438-8400 


; CHOOSE ONE (please add $5.00 for 
i shipping and handling for U S. orders) 

[ _Turbo Pascal 2,0 $49,95 

_Turbo Pascal with 8087 support 

| $89.95 

[ _Update (1.0 to 2.0) Must be 

accompanied by the original 
master $29.95 

| __Update (1.0 to 8087) Must be 

accompanied by the original 
| master $69,95 

f 
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Money Order. 
MasterCard _ 


Shipped UPS 


Check _ 

VISA _ 

Card #: _ 
Exp, date: 


m BORIPDD 

K» INTERNATIONAL 

Borfand International 
4113 Scotts Valley Drive 
Scotta Valley, California 95066 
TELEX:172373 


.16 bit. 


My system is: 8 bit _ 

Operating System: CP/M 80 _ 

CP/ M 86_MS DOS_PC DOS _ 

Computer; _Disk Format: __ 


Please be sure model number 8 format are correct. 

NAME: _ 

ADDRESS: __ 


CITY/STATE/ZIP: 
TELEPHONE: _ 


Cali forma residents add 6% sales lax Outs»de U.S A add Si 5 00 (II 
outside of U.S.A. payment mus? be by dank drafl payable in the U S 
and in U.S dollars.) Sorry, no C.O.D. or Purchase Orders. A14 































Letters. 


Phil Lemmons s essay "Beyond the 
Word Processor" (January, page 53} is an 
excellent piece of writing/thinking. The 
comparison to spreadsheets was a crisp 
and striking illustration of his idea. He 
targeted the most crucial and relevant 
limitation and challenge for current text¬ 
editing software. What was exciting and 
valuable about word processing for the 
writer was the way in which it rendered 
manageable the physical]ty of the text— 
it transformed the "hard" actuality of 
written work into a "soft" virtual existence 
and thereby eliminated much of the busy- 
work involved in preparing a text. But 
current software is geared to the product 
rather than the process of writing. The 
word processor is the writer's secretary. 
It is interesting to reflect on how the 
writing process itself is being transformed 
by what the computer makes possible. 

Mr. Lemmons's call for writers to ex¬ 
press their needs and dr earns is an invita¬ 
tion to experiment with the very process 
of writing/thinking. Good article! 

John Glazer 
616 Pearl St. 

Ypsilanti, MI 48197 


George Orwell and 1984 

I am at a loss to understand why, in an 
otherwise balanced and penetrating ar¬ 
ticle, G. Michael Vose would choose to 
"rewrite" the history of George Orwell 
and his most famous work ("1984 and 
Beyond," January, page IDO). His descrip¬ 
tion of Orwell (Blair) as a fanatic anticom¬ 
munist conjures up a caricature, a half- 
mad mixture of Joe McCarthy and Doctor 
Strangelove. Mr. Vose then limits Orwell's 
portrait of a dismal future to one 
dominated by "fascists." Ail of this implies 
that Orwell was an unbalanced indi¬ 
vidual, describing a threat from only one 
source. 

Yet Orwell and his book were no such 
thing. He was anticommunist certainly, 
but also an idealist, humanist, and pas¬ 
sionate socialist, and one who in no way 
considered himself part of the "right" 
fanatical or not. Neither did he take the 
easy way out in constructing the govern¬ 
ment of the future, one that would have 
conveniently ignored the tyranny grow¬ 
ing beyond tire Elbe. Orwell was opposed 
to any system that enslaved both the in¬ 
dividual and society and labeled such 


systems with the more useful and in¬ 
clusive term totalitarianism. 

As Mr. Vose correctly notes, the per¬ 
sonal computer may prove an aid in 
preventing such a future. You can bet 
computers won't be a mass-consumer 
item in any totalitarian society, fascist or 
communist. 

John C. Ruane 

USS Wabash AOR-5 

FPO San Francisco, CA 96683 


Penny-Wise 

In the February BYTE, jerry Pournelle's 
User's Column (page 113) addressed the 
use of the "Disk Doubler" to enable the 
use of the back side of disks on single- 
sided drives. I was glad to see that he 
recommended against using this tactic, 
but 1 feel that he left out the most impor¬ 
tant reason for not using it. 

The inside of a disk jacket is lined with 
a porous material that both lubricates and 
cleans the disk as it rotates in the jacket. 
Many small particles are trapped by this 
material and held out of the way so the 
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Interfaces to most 
devices: CRT* S, 
PLOTTERS, DOT 
MATJU X PRI NTERS 
(at ma i i inu m dot 
r e a o I nt 1 o n) , k 
wl t h " da-l t- 
yourself 1 * custom 
attachments. 

Us e with PCDQS, 

MS DOS, CPM/86, 

CPM/aO, C DOS, etc* 

( and UNI X in MAY! ) 
Makes all charts 
wi t b FONTS ( several 
text stylos), Greek, 
italic. Rub s i a a, 

01 d Engl i s h. or 
different shaded, 
very stylish ones. 
Even He brew and 
math or special 
symbols - or N D ® ~ 

1 t-youraelf"fonts. 
Include LOGO'S and 
digitized fig urea. 
Plus — all pi c t ur e * 
can be TRANS Ml TIED 
to re mete stations. 
Use with electronic 
"out-and-piate", for 
camera ready copy* 
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GET PL OTfARE *2 : A reliable system 
with over 3 year a of proven usage. 

C o mp lete with c o mp r e he ns i ve ma n u a 1 
now with user-written application 
notes & extensive 11 walk-thru 11 help 


DIRECT ACCESS 
to your data from 

1. Word Processors 

(like WORDSTAR) 

2. DATA BASE files 

(1ike d BAS % l1 ) 

3. SPREAD SHEETS 

(Super Calc 2) 

4. Compilers, and 

A a 3 e mb 1 e r s -even 
interpretive SASIC 
5 easy ways to us a, 
from : menu driven 

to co moa nd files to 
direct library use. 

try the DEMO at your 
dealer or contact: 

THE 

ENERCOMP CO. 

1970 S.GarrIson #7 
Lake wo od» CO. 80226 
(303)987-0125 
telex: 409-6325 


tra/«>. cm/*) luatrii 

PCDOI 1 ■ I IK, itsBGS tn Ml CMQflOrf 
CDOB-Ctr svw, TOlDITil- ncioru 
4BA3R 1 t ti 4S3fo> TATS 
BmpatCtL v t ti JOItIK 
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In the Hard Disk Jungle 
Tallgrass Clears i 
A Path d 




In today's hard disk jungle, Tallgrass clears 
a path by offering high performance, integrated 
mass storage solutions for the IBM'*'PC/XT, the 
T.I. Professional and related computers. 

TALLGRASS INNOVATIVE FEATURES 

MASS STORAGE SYSTEMS with formatted 
HardFile™ capacities of 6, 12. 20, 35 and 70 Mb, 
all with built-in tape backup. 

CONVENIENT INTEGRAL TAPE BACKUP 
SYSTEM allows rapid tape "image" streaming, 
or incremental file-by-file backup and restore on 
ANSI standard inexpensive data cartridges, 
instead of the usual floppies, video cassettes, or 
low-capacity removable Winchester devices. 
NETWORK READY and fully compatible with 
networks such as PCnet ' and EtherShare™ 
HIGH RELIABILITY with dual directory and 
read-after-write verify options. A dedicated 
landing zone, where the read/write heads reside 
when the disk is idle, provides data protection 
during powerdowns and transportation. 

IBM* i*i a regnstcreU trademark of International Business Mathmev Corp 


Follow the Tallgrass path to your local computer 
dealer and watch your personal computer transform 
into a powerful data processing system. 

Available from COMPUTERLAND;* Entre* 
Computer Centers, MicroAgeComputer Stores 
and other participating computer dealers. 


Newl 

IBM-XT Cartridge 
Tape Backup 


World Headquarters: Tidlfcrasv T«;hmi!upk^ Corp 1 1100 W 82ncISl. 

Overland Park, KS 66214 ?mW2'bQQ2 ■ Telex; 215406 TliYT UR 

Canadian Headquarters: TaU ^3vs Ttckntflogtes (Canada),, 1775 Mcyersidf DftVe 
Mississauga, Ontario, Canada L4V 1H2 416 673-3244 

European Distributor: CPS Computer Group. LTD 
Hirmingham, England Ei270UI t £021) 7073866 

Australian Headquarters: Tallftravi Technolgies (Australia! Hive Dock Plaza, 
Suite 12. 50 Great North Road Hive Dock Sydney, N $.W 204b (021 712-2010 



Tallgrass 

Technologies 

Corporation 


rCnep is d iradtmark of Orchid Technology 


btherbharp v ft a trademark of SCtini Carp 
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disk will not be harmed. However when 
the "Disk Doubler" is used and the disk 
is inserted in the drive upside down to 
use the back side, the disk rotates in the 
reverse direction* Thus, any and all par¬ 
ticles that were trapped during the origi¬ 
nal rotation can be released back onto the 
disk. Premature failure of the disk, or at 
least loss of data, is virtually guaranteed* 
I have long recommended that this is 
not a worthwhile savings tactic; the po¬ 
tential of lost data far outweighs the small 
dollar savings in disks. 

Larry C* Hansford 

Creative Computer Consultants Inc* 

POB 66 

New Carlisle, OH 45344 


"In Defense of Luddism" 

I was disappointed to find that you felt 
the editorial urge to reprint the narrow¬ 
minded and reactionary opinion of the 
Wall Street JourmI article, "The Luddite 
Answer to Unemployment," by Bruce 
Bartlett, in your Editorial on page 4 of the 
January issue* Mr. Bartlett may be an 


economist with impressive credentials, 
but he is no historian, and he seems to 
be a poor social analyst as well* 

It is a historical cliche, and an inaccurate 
one, that the Luddites of early 19th cen¬ 
tury England broke machines because 
they were "afraid" of technology, or even 
that they hoped to save jobs of workers. 
The true mission of the Luddites was 
pointed out clearly by MIT historian 
David Noble in a series of articles entitled, 
"In Defense of Luddism," that appeared 
in the most recent three issues of the 
political journal Democracy , Noble shows 
that the Luddites were primarily con¬ 
cerned with the control of the workplace 
at the point of production. These skilled 
English craftsmen were resisting the in¬ 
troduction of machine technology that 
made their skills obsolete, and which 
forevermore turned over the control of the 
production of their product to a capitalist 
owner* The Luddites correctly perceived 
that the industrial revolution was gener¬ 
ating a two-class system of owners of 
machines and laborers on machines, a 
system that placed Little value in skill or 
in the relationship between a producer 
and his product. Noble also pointed out 


that the Luddites were not simple- 
minded "machine-smashers" who 
bashed looms and other devices out of 
some irrational, primitive anger. On the 
contrary, the Luddites chose their targets 
carefully after some rather sophisticated 
analysis on the social effects of machine 
technology 

The issue that the Luddites truly ad¬ 
dressed (not what Bartlett would have us 
believe they represented) is still with us 
today. The important issue that traces its 
roots to the Luddites is not fear of tech¬ 
nology, but the pressing question of who 
controls the workplace. Are we to have 
an economy that persistently excuses its 
abuses of humans by saying that "tech¬ 
nology is neutral" and "we can't stand in 
the way of Progress"? What is progress 
if it does not serve human needs? And 
human needs are not entirely encom¬ 
passed by employment. The Luddites 
understood that the battle for control of 
the workplace necessarily includes a bat¬ 
tle for dignity political rights, equality 
and freedom * And they were right—they 
lost the battle, and the next hundred 
years of the western world we remember 
chiefly through the dark writings of 


The highest performance 


for your IBM PC, IBM PC jr 
or even Apple II 


COMPARE FEATURES 

80-Column Text 

13” black matrix tube 

.31mm pitch-720 Horizontal dot resolution 

Swivel base 



Green Text mode-for less eye fatigue 
Cable supplied for IBM PC 
Switchable pos. or neg. synch. 


* 6 Months warranty 

* Save hundreds of dollars 

* Offer ends June 30, 1984 

Send for the PX-IV brochure or to 
order your PX-IV, send $499’ plus $15.00 
for shipping and handling to: 

LEJ Inc., Suite 210 
140 Rt. 17 N. 

Paramus, N.J. 07652 


by ordering direct 


Money orders, MasterCharge, Visa 
and checks accepted. Discounts avail¬ 
able for OEM volume purchases. N.J. 
residents add 6% sales tax. 

If after two weeks of use you are not 
completely satisfied we will refund 
your money less shipping charges. 



INCORPORATED 
Suite 210 
140 Rt. 17 N. 
Paramus, N.J. 07652 
(201)871-1112 
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Don’t buy Omninet 
~ -i&the 


just becau 
1 net 


Buy it because it’s the best buy. 


Buy the OMNINET Network 
for the most expandability 


If you’re just starting a network, 
consider OMNISHARE™ Software. It 
lets your regular PC’s or PC-com¬ 
patibles make full use of tire disk 
space on an IBM PC XT.™ 

When you want to draw on the 
resources of your central comput¬ 
er, you’ll want Conors’ SNA Gateway. 
It lets your network’s micros tap 
into your mainframes information. 

Whether you have 2 computers 
or 2,000, OMNINET can get the 
most out of them. 


Buy us for our experience. 


We pioneered local area network¬ 
ing for micros. And were con¬ 
stantly working on better ways to 
give you the system 
you need, with the 
versatility you 
want, at a price 
that makes sense. 

With the result that 
3 out of every 5 locally-networked 
micros in the world are connected 
to a CORVUS network? 

Give us a call at 800-4-CORVUS 
to find out more. 

Because when it’s all said and 
done, one of the best arguments for 
going with an OMNINET Network 
is really very simple. 

Buy it foryour peace of mind. 

GSrvus 

The Networking Company 

' 59% Of ail locally-networked micros operate in a oorvus network, 
according to InfoCorp CORVUS,THE NETWORKING COMPANY, 
OMNINET and OMNISHARE are trade III arks of CORVUS SYSlE MS INt: 
IBM pc and PC XT arc trademarks of International Business 
Machines, APPLE is a trademark of apple COMPl iter inc mu is a 
trademark of DIGITAL EQUIPMENT CORPORATION Zenith is a trade 

mark of Zenith Cocporadon.Tl ts a t rademark of Texas I instruments. 


From Apples 
to Zeniths, 
OMNINET 
handles 
more types 
of micros 
than any 
other net¬ 
work. So keep 
he dec’s in Data Proc¬ 
essing and the PC’s in 
Purchasing; OMNINET 
makes for great work¬ 
ing relationships. 
And starting widi 


options like electroii§§rnail, your 
people can choose frqjfcn over 300 
different programs according to 
their needs. Not their tgbtwork’s 
limitations. 

What’s more, CORVUS 
can handle all^our 

From 


lyc 

hardware- needs 
6 to 45MB harddisks 
through 200MB Ran¬ 
dom Ac cess backup at 
an amazing M l. per 
megabyte. Be ith , m th 
OMNINET serve rlkuilt 
right in. 


At under $500 per node, OMNINET 
has the lowest cost per station of 
any local area network. 

Because tin OMNINET Network 
uses simple, twisted pair wire. 
Which means that cabling costs one 
fifth of the coaxial alternatives, 
with none of the installation 
headaches. 

Result? OMNINET is both 
easier and less expensive to 
install. Or expand. 


Buy the system 
for unmatched 
flexibility. 


Circle 112 on Inquiry card. 













































Letters 



FOR YOUR 
BOTTOM LINE. 



•279 


WOm PROCESSING/ 
EDITORS 

Easy writer I System 
(3 peli) $149 

Easy writer II System 
Upakl $199 

Edix/Wordi* $279 

Etnslein Writer $199 

Final Word $109 

Microsoft Word $239 

Mtcrosoft Word/Mouse $299 

M ultimate $279 

PeachTent 5000 $199 

Perfect Writer/Speller $249 

PFS: Write i 95 

Sanrinn Word II $329 

Select Word Processor $ 199 

Spellbinder $249 

SSL Word Perlect $Cftll 

SuperWrrter $1 79 

Volliswriler $129 

Volliswfder Deluxe $179 

The Word Plus (Oasis] $109 

WordPluvPC with The Boss $329 
WordStar $249 

WordStar Professional 
(WS/MM/SS/SI) $369 

WordStar Options Pak 
[MM/SS/SI] $199 


ACCOUNTING MODULES 

Ask Micro Accounting $299 
BP1 Accounting $369 

l US E asyBusi ness System $ 319 
MBA Accounting $369 

Open Systems Accounting $459 
Peachpak 4 (GL/AP/AR) $239 
Peachtree Account!Ing $399 
Real World According $469 
Star Accounting Partner 
[GL/AP/AR/PAY] $269 


HOME/PERSONAL FINANCE 

Dollars and Sense $119 

Financier II $119 

Home Accountant Plus $ 99 

Tax Preparer 34 $189 


DATABASE SYSTEMS 

Alpha Data Base 
Manager |! 

Condor III 

dBase II 

DBplus 

Easy Filer 

Friday 

InfoStar 

Knowledge man 

Perfect Filer 

Personal Pearl 

PFS File/PFS Reporl 

QuickCode 

R:base 4000 

I/Maker IN 

TIM IV 

Versa form 


$179 
$329 
$369 
$ 89 
$219 
$179 
$269 
$309 
$159 
$199 
$169 
$]79 
$299 
$199 
$269 
$249 


PROJECT MANAGEMENT 


Harvard Froiecl 


Management 

$239 

Scitor Prefect Scheduler 

$229 

Visi Schedule 

$199 

iRAPHICS 


BPS Business Graphics 

$229 

Chart man Combo (ll&IV) 

$349 

Chartmaslei 

$259 

dGraph 

%m 

fast Graphs 

$199 

Graphiwriter Extended 

$429 

PC Draw 

$219 

PFS Graph 

$ 95 

Visit rend /Plol 

$199 


5PREADSHEET5/MQDELING 

Jack 2 

SGall 

Holms 1-2-3 

$319 

Multi plan 

$159 

Per! eel Calc 

$159 

SuperCalc 3 

TKT Solver 

$239 

SGall 

VisiCjIc tV 

$159 

LANGU AG ES/UTILITl ES 

Access Manager 

Digital Research 

$239 

C Compiler 

$219 

Display Manager 

$299 

Microsoft C Compiler 

MS Baste Compiler 

$249 

MS fori ran 

$239 

Pascal MT+86 

$249 

Norton Unities 

$ 59 

COMMUNICATIONS/ 
PRODUCTIVITY TOOLS 


Crosstalk 

$119 

Memory Shill 

$ 79 

Move H 

$!D9 

Pcokey 3.0 

$ 95 

HARDWARE PERIPHERALS* 

AST Si' Pack Plus (6410 

$ 299 

Quad board (Ok] 

Haves L 2BOB with 

$ 229 

Smarlcom 

S 439 

Hayes Smart modem 1200 $ 549 

Hercules Graphics Board 

$ 359 

Epson FX-10D Printer 

scan 

Comrex II Printer 

SCall 

NEC 3550 Printer 

$1399 

C llnh Prowrrter 

$ 399 

C Hoh Starwnler 

$1249 


■Add 3% for shipping. 



*299 


EXTRA $$$ SAVINGS 

With each order, we offer discount coupons worth up 
to $10 on your next order. 



. . . with your order. This attractive 
case protects, indexes and stores 
10 diskettes for quick retrieval 
Normally a $10 value, it is now 


To Order call 

1 - 800 - 221-1260 

In New York State call (212) 438-6057 

For technical support 
and information call 
(212) 438-6057 


Monday thru Friday 
9:00 AM-7:00 PM 


available FREE to Softline customers 

TERMS 

Checks—allow ?4 days to dear Cted if 
proce^Jhg— arid 3^? COD orders- - cash 
M O. or certified check add S3. 00 Shipping 
end handtmg UPS surface—add S3,00 per item 
(UPS Blue SG.DOper item!. NY State 
Residents—add applicable sales tax AH 
prices subject fo change 




Sundays 

10:00 AM -4:00 PM 



Dickens and the solemn warnings of 
Marx. 

There are no intellectuals or pundits 
who are "creating unnecessary fears and 
anguish among workers" as Bartlett 
writes, as if workers were frightened 
children. Workers have legitimate 
grievances and demands of the system 
they have built, and they will deal with 
them as they see fit. They may be, and 
in some cases are, following the lead of 
the Luddites by smashing machinery. But 
this is no more an irrational response to 
technology than is putting millions out 
of work without knowing what to do with 
them. There has been and may always be 
an overtly political battle over the nature 
of work and its rewards. The Luddites 
were the opening volley of this battle in 
our time, and it may be time to listen to 
what they were really saying. 

Gary Chapman 

Department of Political Science 
Stanford University 
Stanford, CA 94305 


X-raying Disks 

! am currently part of a team working 
on a large application project to run on 
an IBM PC. We have had to do a lot of 
traveling by air and, consequently, our 
disks have been sporadically "zapped." 

Based on my limited memory of high 
school physics, I do not think that X rays 
could have damaged the disks. I believe 
that the magnetic fields of the X-ray 
equipment power supplies are the 
culprits. Although we remove the disks 
from our carry-on luggage prior to enter¬ 
ing the X-ray machines, we still sustain 
occasional damage. I believe this happens 
at the entry point to the machines where 
we stop to unload the disks. That is, the 
magnetic fields extend a significant 
distance around the equipment. 

Now my tactics are as follows; (1) I put 
each box of disks in a lead-foil film pouch 
(although I doubt that this really offers 
protection against magnetic fields). (2) I 
carry backup sets of disks. This has al¬ 
lowed me to recover on all occasions. 

I would be interested to know how the 
hard disk will react to airport X-ray 
systems, and I would appreciate any in¬ 
formation on this subject. 

Steven A, Green 
2393 Tray more Rd. 

University Heights, OH 44118 ■ 
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1984 



One of the first Zenith television receivers. 



T ! 


ZVM-135: 80 column display. Audio feature 
ideal for expanded IBM PC Jn 


Only a company with 
36 years of TV smarts 
could make monitors 
this good. 

Z enith introduced its first television receiver to a delighted America in 
1948. It had single-knob tuning and an 11-inch porthole screen. 

Earlier this year, Zenith made its sixty millionth television set. And every 
one has been built according to this credo: “The Quality Goes In Before The 
Name Goes On.” 


Zenith continues this tradition of video excellence with its extensive line of 
monitors. Monitors that will first dazzle you with their graphic display, then earn 
your admiration over time with their reliability. And surprise you with their very 
competitive prices. 

There’s a Zenith monitor for just about any personal computer, including IBM and 
Apple, with seven models offering everything from monochrome green or amber 
to high-resolution color. And some models can also be used with VCR or video 
disc systems. 


Nobody understands video like Zenilh.To find out more about their fine monitors, 
call 1-800-842-9000, ext. 1, for the name of your nearest Zenith Data Systems dealer 


TgNITH 


data 

systems 


THE QUALITY GOES IN BEFORE THE NAME COES ON 



ZVM-122A: Non-glare 
amber screen. Com¬ 
patible with most 
m lcrocompu ters. 


ZVM-123A: Non 
glare green screen. 
Composite video 
input. 


ZVM-124: Super 
resolution for IBM PC 
with monochrome 
adapter. 


ZVM'131:40 column 
display Audio amplifier 
Ideal for IBM PC Jn 
or Adam, 



ZVM-133:80 column 
display. Idea] for IBM IC 
and compatibles, 

O 1984, Zenith Data Systems 
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We wrote the 
book on portability 

In nine 


different lancruacres. 



FORTRAN-77 


C BASIC Compile* 


PascaI/MT+ 


Level n COBOL 


FUl 


Assembler Plus Tbols 


Access Manager 


Display Manager 


micro/SFF 


COBOL Animator 


Personal BASIC 


Dr, Logo 


8G8G/B085/Z80 

CP/M 

MF/MI1 






■ ! 


■"i A 


BA 


B A 


sose/sosa/aieo 

CP/M'86 

Concurrent 

CP/M T * 


8086/8088 
IBM 
PC DOS 


8006/0088 Maeaooo 
MS DOS CP/M-68K 


TRA 


TEA 


tea 


































lb every software developer who’d written off portability as 
impossible dream, Digital Research humbly announces a few 
lonumental breakthroughs. 

We not only offer languages that are portable from 8 to 16 to the 
12-bit chips of the future, they’re portable across all popular operating 
rstems, too. What's more, we supply the broadest range of quality 
[anguages and development tools available today. And will tomorrow 
So rest assured. Whether you design applications at a major 
corporation, plan to become a major corporation or just qualify as 
hobbyist, you only have to write it once. 

Simply pick the Digital Research language that’s right for you. 
n rom Personal BASIC™ to Digital Research FORTRAN-77.™ The newest 
lember of our remarkable family. 

Tb complement languages, we offer a complete workshop of 
levelopment tools. Our Display Manager™and Access Manager™ 
simplify the design of screen displays and data bases. So you spend 
less time and effort. 

If you write in COBOL, our Animator™source level debugger 
ill get your software running in record time. 

And for programmers skilled with IBM mainframe 
SPF, we offer micro/SPF.™ An editor that helps turn 
your invaluable experience into valuable new 
software applications. 

At Digital Research, we work as hard for you 
after the sale as we do to get the sale. With backup 
like quality documentation, software updates and 
a phone line to our technical support team. 

With so much productivity and service to draw 
on, it's small wonder IBM 
chose our languages for 
its IBM®PC, XT and the 
new IBM 3270/PC. 

For more information, 
call your IBM representative. 

Or, for the Digital Research retailer nearest you, call 
800-227-1617, ext. 400. In California, 800-772-3545, ext. 400. 


fm/eiTM i 


IlSl DIGITAL 
RESEARCH 

We make computers work. 


miao/SPF s 3 trademark of Phaser Systems, Int Animator and Level II COBOL are trademarks of Moo fixes Lid. IBM is a negstered tratfemjk of International Business Machnes Corporation 
The Distal Research fcgo and produdsara esther trad emarks or registered trademarks d Digital Research Inc ©1984 Distal Research the All rights reserved 
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Ciarcia's Circuit Cellar 



Trump Card 

Part 1: Hardware 

Speed up your IBM PC with 16 -bit coprocessing power 


When asked what computer lan¬ 
guage 1 prefer, I generally reply, 
"Solder." This response is not an ef¬ 
fort to be cute but rather to express 
a preference for dealing in the terms 
I know best* I don't avoid software- 
I just try to minimize my involve¬ 
ment. 

When it is necessary to write 
simulation and test programs, I bite 

Copyright © T984 Steven A. Garda. 

All rights reserved. 


Steve Ciarcia 
Consulting Editor 

the bullet* Unless the function is 
time-critical, I most often choose 
BASIC because it comes closest to be¬ 
ing a universal programming lan¬ 
guage. Virtually all personal and 
business computers support it, and 
if I confine my command choices to 
the more common instructions, the 
demonstration programs that I com¬ 
pose on an IBM PC should also run 
on your Cromemco Z2. 

With few exceptions, you can com¬ 
pute your accounts receivable or type 


in and play a game equally well with 
an Apple or IBM PC using BASIC J 
The fact that one has a 6502 micro-] 
processor and the other uses an l 
is irrelevant* The output will be 
same. 

The value of high-level languages! 
is that they isolate the user froml 
microprocessor peculiarities and I 
facilitate transportable software* Un-I 
fortunately, the average ROM (read-1 
only memory president BASIC inter-1 
preter was never written with perfor-l 


Photo 1: The wire-wrapped prototype of the Trump Card , shown from the front. The left side of the board contains 512K bytes of type-4164 | 
dynamic &4M; the right side contains the Zilog Z8001 and an interface to the IBM PC I/O-expansion bus. 
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lance in mind. Usually taking 5 to 
milliseconds (ms) to execute an 
idividual instruction, it can seem 
Ike forever when running long 
[rograms. 

As a writer, 1 have grown to ap¬ 
preciate the universality of BASIC, 
ven with its shortcomings. By 
Seating the computer as a black box 
rith I/O (input/output) ports and 
fcASIC, I have been able to provide 
projects that can be implemented on 
lost systems directly. As an engi¬ 
neer/designer, however, I am aggra¬ 
vated by its slowness and feel no 
Inimosity toward critics who have 
lonverted to languages such as Pascal 
pr C to gain processing speed. 
Rather than make further excuses, 
decided to solve the problem in 
llassic Circuit Cellar tradition— 
imply build a black box that im¬ 
proves system throughput and runs 
[3ASIC programs faster. 

pcessors and Performance 

Generally speaking, most people 
tonfuse microprocessor benchmarks 
rith system throughput. The com¬ 
parison of microprocessor-instruction 
Execution speeds is not really in- 
icative of a computer's capabilities. 
Performance is more often governed 
the operating system and magni- 
ide of the application program. It is 
false assumption that all software 
written for a 16-bit microprocessor 
vill necessarily run faster than on an 


Photo 2: The rear of the Trump Card prototype. To save time , the memory section was laid 
out as a printed-circuit board , with wire-wrapping saved for the processor side . As shown 
here , the Trump Card is installed for testing in an MPX16 computer, which has I/O slots 
compatible with the IBM PC, 


8-bit microprocessor. Machine- 
language fast Fourier transforms 
(FFT) run quickly on a 6502, but an 
accounting package that has to con¬ 
stantly interleave a program into and 
out of disk may be encumbered by 
64K bytes of operational memory in 
the Apple. In all likelihood, large 
spreadsheets and accounting pro¬ 
grams will run more efficiently in the 
larger memory space provided on an 
8088 system such as the IBM PC, 

Raising the performance of a high- 
(3b) 


level language such as BASIC takes 
more than raising a microprocessor's 
clock rate. Instead, it involves a com¬ 
bination of decisions that can 
ultimately affect the entire system 
throughput. We can expand the 
memory available to application pro¬ 
grams in an effort to limit repeated 
disk accesses and configure a portion 
of memory as a RAM (random-access 
read/write memory) disk drive to ex¬ 
pedite disk operations when they are 
required. We can optimize the effi- 
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Photo 3 1 Execution-time visual comparison .. (3a) Without Trump Card—a two-second exposure of the display while running the BASICA 
program in listing 1. The program has executed the PRINT statement and stUl is dimensioning the arrays. (3b) With Trump Card—the same 
two-second exposure of the program execution (with PRINT statement added) shows the arrays have been dimensioned and the prime numbers 
are being overprinted so fast that they blur. 
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Apple If Apple 111 TRS-80 Model II IBM PC IBM PC (with Trump Card) 
224 222 169 190 2.4 

Table 1; A comparison of execution times (in seconds) of the benchmark program in listing 

1. 


ciency of the high-level language by 
operating it in a compiled mode 
rather than as a repeatedly inter¬ 
preted task. Finally if the functional 
throughput of a particular application 
becomes dependent upon direct 
microprocessor intervention, for 
those tasks, substitute a faster 
microprocessor or help it with a 
coprocessor. 

A Black Box Called Trump Card 

This article is not about building a 
classic speed-up board for the IBM 
PC. The word "speed-up" implies 
replacing the 8088 with an 8086 or 
80186. Instead, visualize your PC as 
a black box with an input, output, 
and crank. Rather than simply turn¬ 
ing the crank faster, think of adding 
another black box, in the same path 
between input and output, that per¬ 
forms selective tasks more efficient¬ 
ly and faster than the 8088 alone. To 
increase the relative throughput of 
the system, I have designated an 
alternate path for specific program 
functions. 

I've named this separate box 
Trump Card. It is a functionally in¬ 
dependent 10-MHz Zilog Z8001- 
based computer with its own 512K 
bytes of memory. Designed specif¬ 
ically as a compiled high-level- 
language computer. Trump Card is 
addressed as an I/O device that com¬ 
municates through the expansion 
bus (see photos 1 and 2). 

Among the specific functions that 
Trump Card supports are BASIC, C, 
CP/M-80, text editing, Z8000 assem¬ 
bly-language programming, and a 
RAM disk. It does not directly ex¬ 
ecute programs written in 8088 
assembly code, such as Lotus 1-2-3. 
It instead executes programs written 
in high-level languages such as 
BASIC or C (a Pascal compiler and 
8088-to-Z8000 translator are in the 


works). Alternatively it can enhance 
the function of programs such as 
1-2-3 by expanding available memory 
and speeding disk functions. The 
ultimate purpose of Trump Card is to 
improve system throughput. 

This month, I will outline the basic 
functions of Trump Card and 
describe its hardware in detail. This 
is, of course, a Circuit Cellar con¬ 
struction project, and you are en¬ 
couraged to build your own Trump 
Card. More on that later. Next 
month, 111 describe some of the soft¬ 
ware in detail and do a little 
benchmarking. 

First, a little about Trump Card and 
the Z8001. 

Trump Card 

Trump Card is a peripheral board 
that plugs into any expansion slot on 
an IBM PC or PC-compatible com¬ 
puter. It contains a 10-MHz Z8001 
and up to 512K bytes of memory. To 
use it, you simply load a BASIC, 
CP/M-80, or C program from PC- 
DOS and type "RUN." Its memory 
can also be used as a RAM disk. 

Trump Card comes with software 
that translates existing BASIC and 
other high-level-language programs 
to run with reduced overhead. To 
speed the execution of BASICA, 
Trump Card compiles the code with 
a special version of BASIC called 
TBASIC. Unlike other compilers, this 
has no separate compiJed-code disk 
files {unless you specifically want 
them) and no long delays. TBASIC 
instantly compiles the program in a 
few tenths of a second when you 
load the file into Trump Card. In ap¬ 
pearance, it looks like any old, slow 
interpreted BASIC, but it runs with 
the speed of a compiler. 

TBASIC is PC BASICA-compatible. 
You can use either the Trump Card 
screen editor or BASICA's editor to 


Listing 1: Sieve of Eratosthenes prime- 
number-generator program . 

5 DEFINTA-Z 
10 SIZE = 8190 
20 DIM FLAGS(8191) 

30 PRINT "Only 1 iteration- 
50 COUNT = 0 
60 FOR I = G TO SIZE 
70 FLAGS® - i 
80 NEXT I 

90' FOE I - 0 TO SIZE 
100 IF FLAGS® = 0 THEN 180 
110 PRIME = I + I +3 
120 K = I + PRIME 
130 IF K> SIZE THEN 170 
140 FLAGS (K) - 0 
150 K = K + PRIME 
160 GOTO 130 
170 COUNT = COUNT + 1 
180 NEXT I 

190 PRINT COUNT, w PRIMES" 


write your programs. Then run the 
same program using either Trump 
Card or BASICA. Depending upon 
the instructions you use. Trump Card 
provides a tenfold to hundredfold in¬ 
crease in program performance (see 
photo 3). Table 1 shows typical results 
of what Trump Card can do with the 
prime-number Sieve of Eratosthenes 
program (September 1981 BYTE, 
page 180) frequently used to bench¬ 
mark computer systems (see listing 
1 )* 

Though I conceived of Trump Card 
initially as a BASICA enhancement, 
it didn't take me long to realize that 
a Z8O01 with 512K bytes of memory 
has some real computing power and 
deserves proper support. For that 
reason, the software supplied with 
this project is much more extensive 
than usual. With the utilities and 
languages included, you should have 
little trouble using the vast software 
base of Z80 and Z8000 programs. 

Trump Card includes the following 
software: 

BASIC Compiler—TBASIC is PC 
BASICA-compatible. The dif¬ 
ferences between the BASICA in¬ 
terpreter and the TBASIC compiler 
are minimal. Most instructions are 
implemented without modifica¬ 
tion. 

CP/M-80 Emulator—Trump Card can 
run your CP/M-80 Z80 assembly- 
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Z8000 CPU FUNCTIONAL BLOCK DIAGRAM 

Figure 1: Block diagram of the internal structure of the Zilog ZSOOO family of microprocessors. 


language programs directly with¬ 
out special disk headers or transla¬ 
tion programs. Simply download 
your Z8Q programs and run them. 
C-Compiler—Trump Card includes 
the industry standard version of C 
that is described in The C Program¬ 
ming Language by Kemighan and 
Ritchie, 

Debugger—Intended to aid in pro¬ 
gram development. With it, you 
can examine and replace memory 
and register contents ; set break¬ 
points, or single-step through 
programs. 

Screen Editor—Incorporating many 
of the features included in word 
processors, the editor enables you 
to write or examine ASCII text files 
for either the PC or Trump Card's 
use. 

Multilevel Language Compiler—This 
is a structured assembler that 
allows Pascal-like control and data 
types, arithmetic expressions with 
automatic or specified allocations 
of registers, and procedure calls 
with parameter passing. 

RAM Disk—Trump Card can allocate 
128K to 387K bytes of its on-board 
memory to function as an in¬ 
telligent RAM disk (DOS 2.0 only). 
This memory is separate from and 
in addition to any already existing 
on the PC bus. Trump Card's other 
functions can run concurrently. 

The ZSOOO Microprocessor 

A block diagram of the Z8000's in¬ 
ternal structure appears here as 
figure 1. As the programmer sees it, 
the Z8000 contains sixteen 16-bit 
general-purpose registers (for ad¬ 
dresses or data) that may also be 
used in groups to form as many as 
eight 32-bit registers or four 64-bit 
registers. The low-order halves of the 
registers may be used for byte opera¬ 
tions, thus the ZSOOO is able to ma¬ 
nipulate data in S-, 16-, 32-, and 64-bit 
pieces. 

The eight addressing modes are 
register, indirect-register, direct-ad¬ 
dress, indexed, immediate, base-ad¬ 
dress, base-indexed, and relative-ad- 
dress. The instruction set utilizes data 
types ranging from single bits to a 
32-bit-long word. The processor ex¬ 
ecutes 110 distinct instruction types 


that, when permuted by all the ad¬ 
dressing modes and data types, 
create a set of more than 400 
instructions. 

The ZSOOO has two different modes 
of operation: system and normal. 
Which mode of operation is in effect 
is controlled by a bit in the flag-and- 
eontrol word (FCW). The main dif¬ 


ference between the operating modes 
is that some of the control/interrupt 
and I/O instructions work only in the 
system mode. To simplify the design 
of the Trump Card, I chose to use 
only the system mode. 

The Z8001 (see photo 4) is the 
memory-segmented version of Zilog's 
chip; it comes in a 48-pin DIP (dual- 



Photo 4; The 48-pin dual-inline package that houses the Zilog Z8001 microprocessor, the 
heart of the Trump Card. 
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Figure 2: Pinout arrangement of the Z8001 memory-segmented version . 


inline package), the pinouts of which 
are shown in figure 2* (The nonseg- 
mented 40-pin version is called the 
Z8002.) By memory segmentation, 
the directly addressable 8-megabyte 
memory space is divided into as 
many as one hundred twenty-eight 
64K-byte regions. Seven segment- 
selection lines coming out of the 
Z8Q01 control the high-order memory 
addressing. When the Z8001 is reset, 
the segment addressing automatical¬ 
ly reverts to segment 0, the lowest 
64K-byte block of memory. Transfer 
of control between segments is done 
by jumps, calls, and returns. 

Inside the Trump Card 

The schematic diagram of figure 3 
shows the Trump Card's circuitry. It 
can be plugged into any expansion 
slot of an IBM PC or into any other 
computer with compatible I/O slots 
and operating system. 

Five of the ZSQOTs seven segment- 
selection lines, SNO through SN4, are 
used in the Trump Card to decode 


addresses for up to 1 megabyte of 
RAM (512K bytes fit on the board) 
and 4K bytes of ROM (read-only 
memory). Segment line 4 selects be¬ 
tween the ROM, mapped into seg¬ 
ments 0 through 15, and the RAM, 
residing in segments 16 through 31. 
The states of the segment lines are 
latched by IC3; segment line 4 is 
named RAM/PROM. 

Address/Data Bus 

The address/data lines coming 
from the Z8001 (ADO through AD15) 
are a time-multiplexed address and 
data bus, which can address a range 
of 65,536 (64K) bytes of memory or a 
like number of I/O addresses. Since 
the Z8001 can form addresses at 
either word or hyte boundaries, the 
least significant bit ADO is used in 
byte operations to determine if the 
upper or lower byte is to be operated 
upon. The address on the AD lines 
becomes valid when the Z8001 
asserts the AS (address strobe— 
active low) line; it remains that way 
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for a short hold time after AS returns 
to its idle high state. The address 
from the Z8001 is latched by two 
type74LS373 transparent latches, IC5 
and IC6, that are always enabled. The 
use of transparent latches allows for 
maximum address-setup time to the 
memories. 

The latched addresses (LAO 
through LA15) come out of the 
74LS373s with LAO combined with 
the signal B/W (byte or word address) 
to form the EVEN or ODD byte-bank- 
setect signal for memory. When B/W 
is low, it signifies that a 16-bit 
memory word is being referenced; 
this causes the outputs of the two 
AND gates at IC8 pin 3 and ICS pin 
6 to be active irrespective of the state 
of LAO. By doing byte operations in 
this manner, it is possible for the 
Z8001 to do single-byte memory 
writes without first reading an entire 
word location. 

The Trump Card contains a pair of 
type-2716 EPROMs (erasable pro¬ 
grammable read-only memories), 

Text continued on page 50 
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Figure 3 continued on page 46 

-igure 3: Schematic diagram of the Trump Card ♦ Support is provided for 512K bytes of dynamic RAM in the form of type-4164 chips * // 
6-MHz Z8Q01A is used, the crystal frequency must be reduced to 12 MHz. 
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Figure 3 continued: 
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Figure 3 continued: 


NOTE: ICs ifi THIS SECTION ARE CONSECUTIVELY NUMBERED FROM 1C36 UPPER LEFT CORNER TO 
SC99 LOWER RIGHT CORNER. IC's ARE ALL 4lfi4 h s 



Figure 3 continued on page 48 
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Figure 3 continued: 
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Figure 3 continued on page 49 
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PC 

Address 

Trump Card 
Port 

Function 

03EE 

3 

A H< write M to this port by the processor that has current 
use of the bucket will cause the 8-bit address counter 
IC25, to be reset to 0. It will also release the bucket for 
use by the other processor. If bit 0 of the data bus is set 
to a 0 when this write is performed by the 8088 processor, 
a nonmaskable interrupt (IN Ml) is also issued to the Z8001. 
Reading this port altows either processor to see data at 
the current address of the counter without incrementing 
the counter If the bucket is not availably a read opera¬ 
tion to this port will return an FF. 

03EC 

1 

A read operation to this port by the processor that has 
the bucket reserved will return the data at the current ad¬ 
dress of the counter and increment the counter at the end 
of the read operation. A read by the processor that does 
not have the bucket will return a value of hexadecimal FF 
and will not increment the counter A write to this port by 
the processor that has reserved the bucket will enter data 
at the current address of the counter and increment the 
counter at the end of the operation. A write by the pro¬ 
cessor that does not have the bucket will not enter data 
and the counter will not be incremented. 

03E8 

X 

This port is not used for data transfer by the Z8001. A write 
to this port by the 8088 will issue a reset to the Trump Card. 

Table 2: Communication between the Z8001 and the 8088 is through the " bucket" a FIFO 
buffer made from a type-6116 static-memory chip and support components. Shown here 
are the three basic bucket functions and the addresses and codes for each , 


Number 

Type 

+ 5 V 

GND 

IC1 

Z8O01B 

11 

36 

IC2 

Z8581 

5 

14 

iC3 

74LS373 

20 

10 

IC4 

74S138 

16 

8 

IC5 

74LS373 

20 

10 

IC6 

74LS373 

20 

10 

IC7 

74LSQ4 

14 

7 

ice 

74LS08 

14 

7 

IC9 

74LS02 

14 

7 

IC10 

74LS08 

14 

7 

IC11 

74LS32 

14 

7 

1C 12 

74LS04 

14 

7 

IC13 

74LS02 

14 

7 

IC14 

74LSI38 

16 

8 

IC15 

74LS138 

16 

8 

IC16 

74LS138 

16 

8 

IC17 

74157 

16 

8 

IC18 

74157 

16 

8 

IC19 

74S74 

14 

7 

IC20 

74LS08 

14 

7 

IC21 

2716 

24 

12 

IC22 

2716 

24 

12 

IC23 

74LS245 

20 

10 

IC24 

6116-3 

24 

12 

IC25 

74LS393 

14 

7 

IC26 

74LS245 

20 

10 

IC27 

74LS74 

14 

7 

IC28 

74IS133 

16 

8 

IC29 

74LS04 

14 

7 

IC30 

74LS32 

14 

7 

IC31 

74LS51 

14 

7 

IC32 

74LS51 

14 

7 

IC33 

74LS00 

14 

7 

IC34 

74LS74 

14 

7 

IC35 

74LS74 

14 

7 

IC36 

4164-15 
(150 ns) 

16 

B 

IC99 

4164-15 

16 

0 


Power wiring table for figure 3. 


Text continued from page 44: 
which contain a bootstrap loader for 
cold-start-up and system-diagnostic 
routines. Address lines LAI through 
LA11 are connected to the EPROMs, 
IC22 (even byte) and IC23 (odd byte). 
There is no need to use the ODD 
or EVEN bank-select lines since no 
data is ever written into the EPROMs. 
The signal RAM/PROM is connected 
to the C5 pin on the 2716s. The 
MREQ (memory request) signal from 
the Z8001 is also connected to pin 18 
(OE or output enable) of the 2716s, to 
inhibit the possibility of bus conten¬ 
tion during I/O cycles. 

Status Signals 

Various status signals tell the rest 
of the system about the processor's 
condition and the type of information 
that is appearing on the address/data 
bus. The status signals are as follows: 


Read/Wnte: The R/Wsignal is used to 
indicate the direction of the current 
bus transaction. When high, the 
direction of data is toward the Z8001. 
Data is clocked into the processor at 
the occurrence of a positive-going 
pulse on D5 (data strobe). When DS 
is low, data flows from the processor 
outward. 

Normal/System : The N/5 signal in¬ 
dicates whether the processor is 
operating in the system (supervisory) 
mode or normal (user) mode of 
operation. This control line is used 
when there is a multitasking and/or 
multiuser type of environment to 
segregate system functions and 
memory. The line is unused in the 
Trump Card. 

Byte/Word: The B/W line is provided 
to enable the Z8001 to perform byte 
operations on memory. When high, 
it indicates that a byte operation is to 
take place; a low state indicates word 
operations. This signal is also used in 
the ODD or EVEN memory-select 
logic. 

Status Lines: Lines STD through ST3 
are utilized to define the exact type 
of transaction occurring on the bus. 
Only 4 of the 16 possible codes are 


required for operation of the Trump 
Card. The first status code, 0000 (In¬ 
ternal Operation), is decoded but 
unused. The second operation code, 
0001 (Memory Refresh), is output by 
the internal Z8001 memory-refresh 
timer and is used in refreshing the 
on-board dynamic RAM. (This signal 
is ANDed with MREQ and is used as 
one of the two select signals in the 
row-address-strobe generation logic.) 
The third operation, 0010 (Standard 
I/O Reference), is used in the process 
of communicating with the host 8088 
processor. The fourth operation code, 
0011 (Special I/O), denotes I/O asso¬ 
ciated with the signal SPIO and is 
reserved for future expansion. 

Clock Generation 

The basic clock rate for the Z8001 
on the Trump Card is provided by 
IC2, a Zilog Z8581 clock generator 
and controller (CGC). The Z8001's 
clock-input maximum voltage must 
come within a certain range of the 
power-supply potential (precisely Vcc 
- 0.4 V) and have a maximum rise 
and fall time of 10 nanoseconds (ns). 
Such requirements are difficult to 
meet with standard oscillators and 
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Photo 5: A typical display on the Tektronix 1240 logic analyzer: the 
column-address-stwbe/roiv-address-strobe timing of the Trump Card. 



Photo 6: To aid in my initial development, a Zscan-8000 emulator 
is plugged by a ribbon cable into the Z80Q1 socket on the Trump Card. 
In emulation mode , the Zscan-8000 can run diagnostic programs and 
exercise all functions of the Trump Card at 4 MHz. Hardware debug¬ 
ging is greatly simplified because all sections of the hardware need 
not be working to use the emulator. 


TTL (transistor-transistor logic), but 
they are easily met by the CGC. The 
Z8581 also provides an easy and ef¬ 
fective means of adjusting the pro¬ 
cessor's bus cycles to the speed of 
available memory devices* 

The CGC is used on the Trump 
Card to stretch specific bus cycles. As 
used on the Trump Card, the Z8001 
does three different basic categories 
of operations: internal operations, 
memory access, and input/output 
operations. The timing of the ZCLK 
signal emitted by the CGC depends 
on which of these bus activities is tak¬ 
ing place. The Z8581 can be con¬ 
figured to add wait states that enable 
the use of 150- and 200-ns RAM 
chips. 

Trump Card/Host 
Communication 

The ''bucket" is the communica¬ 
tions interface between the PC and 
Trump Card. This FIFO {first-in/ftrst- 
out)-type dual-port memory con¬ 
figuration consists of a 6116 static 
memory (IC24), an 8-bit address 
counter (IC25), two data-bus buffers 
(ICs 23 and 26), and the necessary 
control logic to arbitrate access* Pro¬ 
grams and instructions are passed 
between the two computers via this 
FIFO circuitry* As far as the PC is 
concerned, the bucket appears as two 
I/O port addresses* A system of soft¬ 


ware handshaking between the com¬ 
puters determines which has re¬ 
served and is using the bucket. Table 
2 shows the port addresses and their 
functions. 

It is not possible for both pro¬ 
cessors to have use of the bucket at 
the same time. With the processors 
running asynchronously, arbitration 
is necessary. It is provided by four D- 
type flip-flops: two for access re¬ 
quests and two for access reserva¬ 
tions. The two access-request flip- 
flops are clocked by the transition of 
an access-request signal from either 
processor (IORQ for the Z8001 and 
PCSEL for the 8088). The preset 
inputs of these flip-flops are con¬ 
nected to the HOLD signal, which is 
active whenever one of the pro¬ 
cessors has succeeded in reserving 
the use of the bucket. When HOLD 
is active, it prevents the other pro¬ 
cessor from gaining access* 

The Z8001 communicates through 
the bucket for all its normal I/O by ac¬ 
tivating the IORQ line. The 8088 
selects the bucket when it performs 
either an IOW (I/O write) or IOR (I/O 
read) in the range of the IBM's regular 
memory-address space from hexa¬ 
decimal 03E8 to 03EE. Accesses to 
these addresses are decoded by IC28 
to generate the Trump Card's PCSEL 
signal* 

The two access-reserve flip-flops 


sample the output of the request flip- 
flops 180 degrees out of phase with 
each other. This is done to prohibit 
simultaneous requests from being 
honored. These flip-flops are cleared 
by a reset command issued from the 
reserving processor. 

The Q outputs from these flip-flops 
are combined by a logical AND func¬ 
tion with the processor request to 
form the active select states used by 
the bucket: Z ANDed with D5 for the 
Z8001 and PC for the 8088. Whenever 
either request flip-flop is active, the 
HOLD signal is active and is used as 
the chip-select input on the 6116 
memory. The FIFO memory, how¬ 
ever, is written to by the Z8001 only 
when a "write bucket with incre¬ 
ment" command is used. 

The WE signal, connected to the 
write-enable input of the 6116 
memory, is active during either a 
Z8001 I/O request (with R/W low and 
D5 active) or an 8088-generated write 
to the bucket (with PC and INC 
active and BIOR inactive)* The INC 
signal is active whenever the pro¬ 
cessor that has control of the bucket 
sets bit 1 of the address low* The 
CLEAR signal is active when bit 1 of 
the address generated by the selected 
processor is high and a write opera¬ 
tion is occurring. 

A nonmaskable interrupt to the 
Z80Q1 is generated when the 8088 
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Listing 2: Bootstrap initialization program for the Trump Card written in Z8000 assembly 
language. 


ooog oo DW 

DOOO 02 DW 

0000 04 DW 

0008 06 DW 

2100 9EO! 08 LD RO,#Z9E01 

1404 0003 OOOl OC LDL RR4 ? #7_000 3 OOO1 

7D0B 12 LDCTL REFRESH,RQ 

3E40 14 DUTB @R4, RHO 

3C40 16 INB RHO,@R4 

A800 18 INCB RHO.#l 

E6FC 1A JR O EQ,X0014 

3C40 1C INB RHO,&R4 

BASO IE CPB RHO, RLO 

EFF9 20 JR NC UGE,70014 

C803 22 LBB RL0,#X03 

3E58 24 QUTB ©R5,RL0 

8400 26 ORB RHO,RHO 

E6F5 2B JR Z ED, 7.0014 

3C52 2A INB RH2,@R5 

3C53 2C INB RH3,@R5 

3C5B 2E INB RL3,@R5 

3C51 30 INB RHt.@R5 

3C59 32 INB RL1,8R5 

3A5Q 0120 34 INIRB @RR2,@R5 R1 

F013 38 DBZNZ RHO 

3E40 3A DUTB @R4,RHO 

AB35 3C DEC R3 , #6 


1E2B 


3E JP @RR2 


performs a write operation to the 
bucket with address bit 1 and data bit 
0 both low. This interrupt is latched 
in a D-type flip-flop and is not 
cleared until the Z8Q01 issues a 
Nonmaskable-Interrupt Acknowl¬ 
edge (status decode 5) or until the 
host computer resets the Trump 
Card. (See table 2 for more detail.) 

Booting Trump Card 

When you plug the Trump Card in¬ 
to a slot in the IBM PC and turn on 
the computer, the Trump Card auto¬ 
matically executes the bootstrap- 
loader routine contained on board in 
EPROM. The loader routine is only 
31 words (62 bytes) long; its assembly 
code is shown in listing 2. 

1 used two 2716 EPROMs instead of 
bipolar PROMs to store the bootstrap 
loader because they are both cost- 
effective and easier to program than 
bipolar PROMs, Two byte-wide 
memory devices are required because 
the Z8001 is a processor with a 16-bit 
word length. Each machine-language 
instruction (expressed as four hexa¬ 
decimal digits) is separated into highl¬ 
and low-order bytes (or ''even" and 
"odd" if you prefer); the high and 
low bytes are stored in separate 
EPROMs. When you examine a par¬ 
ticular 16-bit memory location, you 
are actually viewing the information 
provided from two 8-bit sources. 


- Reserved control word 

- Flag and control ward 

- Segment Register 

- Segment Offset 

- Set refresh freq and enab1e 

- Set port addresses 

- Load refresh value 

- Set R4 as reset—bucket port 

- Read bucket without increment 

- Increment input value 

- Repeat if equal to O 

- Read bucket 

- Compare bucket value to 01 

- Do again if not > 01 

- Load RO with bucket available 4 

- Load bucket with RO 

- Set zero flag if RHO is O 

- Restart boot, else continue 

- Read bucket and save in register 

- Read bucket and save in register 

- Read bucket and save in register 

- Read bucket and save in register 

- Read bucket and save in register 

- Read bucket into memory 

- Deer RHO and at 0 goto 0014 

- Reset bucket 

- Decrement value in R3 six times 
to set up first addr of code 

- Jump to 1oc defined in RR2 

Using Trump Card 

Trump Card is transparent to nor¬ 
mal PC operation. To start Trump 
Card, you run a program stored 
under PC-DOS called LDZSYS. This 
is the Trump Card communications 
software that runs on the 8088. If you 
always want Trump Card features 
available, you can add this program 
to your regular AUTOEXEC batch 
file. When LDZSYS has completed 
initialization, it returns to the PC- 
DOS A> prompt to wait further 
instructions. 

At this point, I generally configure 
part of Trump Card's memory as a 
RAM disk, using a program called 
SETRMDSK. This is done as follows: 

A> SETRMDSK 4 
A> 

SETRMDSK configures the addi¬ 
tional C drive to your existing system 
under DOS 2.0, The number follow¬ 
ing SETRMDSK determines how 
many 64K-byte blocks you wish to 
reserve as a RAM disk. In this case, 
I set up a 256K-byte drive. The RAM- 
disk size can be 128K to 387K bytes, 
depending upon the amount of 
memory on the Trump Card board. 
(While you can set a 128K-byte RAM 
disk in a 256K-byte board, you might 
have problems running large BASIC 
or C programs concurrently.) 


The memory that I've set as a RAM 
disk is completely separate and in ad- 
dition to the regular IBM PC 
memory. Even if you have a 640K- 
byte PC, up to 387K bytes of Trump 
Card's memory would be available as 
additional RAM-disk configured 
storage space. 

I used the RAM disk to speed up 
the process of writing these articles. 
Many word processors, like the 
Volkswriter I use, make extensive 
calls to the disk for help files and 
command-execution files. After a 
while, the noise and delay get ag¬ 
gravating. To remedy this situation, 
I run the SETRMDSK 4 sequence just 
described to create the 256K-byte 
RAM drive C and then add the 
following: 

A> COPY *.* C: 

A> C: 

C>VW 

This copies the entire contents of 
the Volkswriter distribution disk to 
the RAM disk, sets it as the default 
drive (C), and starts the word pro¬ 
cessor. When I now press a function 
key the action is instant and silent. 
To guard against power interruptions, 
drive B is designated as the hard- 
storage location and periodically I 
store the article file to it. 

Trump Card's other features are 
equally simple to use. BASIC, C, Z80, 
and editing files can be stored on the 
same disk and executed with similar 
ease. While I'll explain it in greater 
detail next month, a possible se¬ 
quence of Trump Card operations is 
shown in table 3. 

Rewarding Diligence 

I've been having a lot of fun with 
Trump Card. I haven't done much as¬ 
sembly-language or C programming 
yet, but it has renewed my faith in 
BASIC. 

Trump Card is not an easy project 
to build. Compared to other Circuit 
Cellar projects, however, it's manage¬ 
able. I was surprised at the number 
of readers who hand-wired the 
121-chip MPX-16 PC-compatible com¬ 
puter that I presented last year. Their 
letters suggested that the motive was 
neither money nor masochism. In- 
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Circle 376 on inquiry card. 



Our Family Tree Is Growing Again 



SBC-II A two user rrrulliproc essing 
S-100 slave <omplele with a 7S 0 CPU 
(4 or h MH/l, 2 serial porls, f>4K RAM, 
and 2K III O buffer for each user! A 
f ost eller live way to add users to 
yOUf multiprocessing system. 


SBC-1 A multiprocessing 
s I ave b oa rd compu to r w i I h 
Z-flO CPU (4 or 6 MHz), 

2 serial ports, 2 parallel ports, 
and up to f2BK RAM, Provides 
unique 2K FIFO buffering for 
system block data transfers. 
When used with TurboDOS or 
MDZ/OS the results are 
phenomenal! 


HD/CTC A hard disk and 
car I ridge la pe cont rol le r 
combined together on one 
board! A Z-80 CPU (4 or 6 
MHz); 16K ROM, and 
up to BK RAM provide 
intelligence required to 
relieve disk I/O burden 
from host system 
CPU. Round out your 
m u 11 i -p roc ess i n g system 
with an integrated 
mass storage/backup 
controller. 


Syslemasler 1 

1 lie ultimate 1 one board 
rompuler; use it as a 

(omplele single-user 
syslem or as the 
"master" in a mulli- j 
processing network A 
en v i ron me i n l, J B 

Compleiewith 
Z-BOA CPU , 

2 serial and 


2 parallel purls, floppy 
< on I roller, I )MA, real 
time dock, RAM drive 
disk emulation 
package, and 
Teletek's aclvant ed 
CP/M BIOS or 
^ TurboDOS, 


4600 Pell Drive Sat ramonto, CA 95838 (9'1b) 92IM000 Telex #4991834 Answer hac k - lelelek 
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TECHNICAL INFORMATION (602) S42-1133 

Call lor programs not listed. We will try to meet or 
beat any legitimate price for CP/M or IBM PC 
Software Most dish formats available. 

DATA BASE MANAGEMENT SYSTEMS 


UNBEATABLE PACKAGE PRICE!! 

DBASEII + Instruction Book Using 
DBASEir. Extra Diskette with Dbase 
Accounting, Mail list and Inventory 
Programs. For IBM PC and CP/M. 

Call for our special price. 


Fox and Geller Quickcode .. $175 

DB+SORT .$09 

Condor III.. $340 

NWA Statpack... $350 

TIM tV. $269 

Infostar .**.*, .. — . - $259 

PFS Fite. $95 

Ft BASE 4000.$299 

Personal Peart... . .... $145 

Fast Facts for IBM PC .$135 

WORD-PROCESSING 

Wordstar, Mai I Merge.SpeHstar, Index . $359 

Wordstar. $245 

Mail Merge or Spell Star .$1 35 

Microsoft Word W/Mouse... $295 

Word Perfect. $295 

Votkswriter for IBM PC. $115 

Wang Spellchecker...$36 

Metasoft Benchmark.$265 

Multimate . $295 

Peachtext 5000 .. $219 

SPREADSHEETS 

Qatcstar - IBM PC Spec.$65 .. Others $95 

Supercalc II... $159 

Supercalc III..$199 

Microsoft Multiplan .. $159 

ACCOUNTING 


TCS. Equivalent of Peachtree - Specially 
Augmented By Warehouse Software 
Customized For Your IBM PC Terminal 
and Printer - GL. AR, PA, AP, CP/M, tor 
PC XT, DOS 1.1,2 0 
Each Module $75 For All Four $275 


CYMA...Call 

Peachtree GL, AR. AP . $245 

Home Accountant Continental*.$95 

Real World, GL, AR, AP, PA . each $350 
TRANSFER PROGRAMS 

Move-lt*... $85 

MlcrostuffCrosstalk - $105 

Best Price In U.5. for IBM PC or Clones 
Multifunction Board—Includes Async 
Adapter. Parallel Adapter, Clock with 
battery back-up and Software, 64K 
Memory Expandable to 384K 
1 year warranty *-- — .. $265^ 


LANGUAGES 

Lifeboat C Compiler ,,.,, . $295 

Microsoft C Compiler... $335 

Microsoft Pascal Compiler ..$245 

Microsoft Basic Compiler. $205 

Microsoft Basic Language*.$250 

CBASIC 86 for IBM PC ...$135 

CBASIC CP/M-80.*95 


16 Pounds of IBM PC DOS Compatible 
Portable Computer-Hypenon-2 Disc 
Drives - Software. 

List 3690 .. Sale $2065 


FOR PC DOS 

Norton Utilities *. $55 

Copy II PC.$34 

Prokey V3.G .$86 

Howardsoft Tax Preparer 84. $215 

Microsoft Flight Simulator.$38 

HARDWARE 

Hayes 1200 Modem. $495 

Hayes 1200B Modem .... $435 

A n c hor Si g nal man 1200bau d M odem .$285 

Plantronlcs Color + Board ... $365 

Koala pad for IBM PC.$88 

Quadram Color I Board.$199 

256 K Ram Board ___ *. $299 

Princeton RGB Hi-Res Monitor_ $495 

Gemini 15X, lOx Printers.*----Call 

Corona Computer - Port, or Desk Top Call 

TERMS: Prices include 3% cash discount. Add 3% for 
charge orders. Shipping on most items $5.00 
AZ orders *6% satesta*. Prices subject to change. 

TOLL FREE ORDER LINE 1-800-421 -3135 
WAREHOUSE SOFTWARE 

4935 Weal Glendale Ave. r Suite 12 
Glendale, AZ 95301 


A> LD2SYS 

(initialize Trump Card) 

A> 

(return to PC-DOS or use Trump Card) 

A>G 

(turn over PC operation to Trump Card) 


(Trump Card prompt) 

: EE filename 

(edit a file) 

or 


: Z80EM 


filename 

(emulate CP/M-80 and run ZSO programs) 

or 


: C filename 

(compile and run a C program) 

or 


: Y filename 

(compile and run Z8000 assembly language) 

or 


: BASIC fi/ename(compile and run BAS IGA programs) 

:// 

(return to PC-DOS) 

A> 


Table 3: A Trump Card operating sequence. 


stead, building these projects en¬ 
abled them to experiment with digital 
circuitry yet be secure in the knowl¬ 
edge that their project would work. 
I hope this project elicits a similar 
response, and I'd like to reward such 
enthusiasm in advance. 

Esoteric peripherals such as Trump 
Card depend a great deal on sophis¬ 
ticated software to fully exercise their 
capabilities* Unfortunately, when ex¬ 
perimenters build rather than pur¬ 
chase boards, they often have to use 
great ingenuity to obtain software. 

More than five man-years of devel¬ 
opment effort went into the present 
support packages for Trump Card* 


Some, like TBASIC and the RAM 
disk, were contracted by me, while 
others, like the C compiler and Y (a 
Z8000 assembler), were written by 
Zilog. Combined with the CP/M-80 
emulator, Z8O00 operating system, 
and telephone-book-size documenta¬ 
tion, it is a formidable package that 
is difficult to independently price. 

I want to encourage you to build 
your own Trump Card if that is your 
choice* If you send me a picture of 
the completed unit, I will send you 
a copy of the complete software and 
the documentation (provided it is for 
personal, noncommercial use) for the 
cost of duplication and shipping 


The following items are available from 

Sweet Micro Systems Inc. 

50 Freeway Dr. 

Cranston , RI 02910 
(800) 542-8001 for orders 
(402) 461-0530 for information 

L Trump Card, including 1C sockets , 
assembled and tested with 256K bytes 
of the 512K-byte RAM space 
populated. Includes TBASIC com¬ 
piler, C compiler, Z8Q0Q Y assembler, 
CP/M-80 emulator, RAM-disk driver, 
and documentation. Software sup¬ 
plied on a PC-DOS 2.0 disk unless 
otherwise specified. 

256PCB .... $995 

2* Trump Card , assembled and tested 
with 512K bytes of dynamic RAM in¬ 
stalled. Includes support software 


described above and documentation. 
Software supplied on a PC-DOS 2.0 
disk unless otherwise specified * 
512PCC ...*.$3325 

3. Partial kit for Trump Card. Includes 
fully socketed wave-soldered printed- 
circuit board , bootstrap EPROMs , 
10-MHz Z8001, and Z858L Includes 
software and documentation described 
above. Other integrated circuits not 
included , Software supplied on a PC- 
DOS 2.0 disk unless otherwise 
specified. 

OKPCA .-.....$525 

Please add $10 for shipping and han¬ 
dling in the continental United States * 
Please add $20 for shipping to other loca¬ 
tions. Rhode Island residents please add 
6 percent sales tax, 
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($30). The software houses and other 
parties in this project have waived all 
royalties as a gesture of support for 
the Circuit Cellar. 

Next Month: 

In June's article, I'll describe the soft¬ 
ware in detail and do a little bench- 
marking.m 

Diagrams pertaining to the Z8000 are reprinted by 
permission of Zilog Corporation , Z8000 and Z80 
are trademarks of Zilog. 


Steve Ciarcia (pronounced "see-ARE-see-ah") is 
an electronics engineer and computer consultant 
with experience in process control , digital design , 
nuclear instrumentation, and product development, 
tn addition to writing for BYTE , he has published 
several books. He can be contacted at FOB 582 , 
GlastonburyCT 06033. 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past ar¬ 
ticles are available in reprint books from BYTE 
Books , McGraw-Hill Book Company, POB 
400 f Hightstoum, NJ 08250. 

Ciarcia's Circuit Cellar, Volume I covers 
articles that appeared in BYTE from September 
W7 through November 1978. Ciarcia's Cir¬ 
cuit Cellar, \fcilume II contains articles from 
December 1978 th rough June 1980 l Ciarcia's 
Circuit Cellar, Volume III contains articles 
from July 1980 through December 1981. Gar¬ 
cia's Circuit Cellar, Volume IV, soon to ap¬ 
pear, will contain articles from January 1982 
through June 1983, 
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To receive a complete list of Ciarcia's 
Circuit Cellar project kits, circle 100 
on the reader service inquiry card 
at the back of the magazine. 


There's a 
better way to 



The HarDrive™ by QuCeS. 

More bytes for your buck . tn a flash . 


If you're looking for a way to get more performance out of your microcomputer, 
look no further than QuCe5, 


With a QuCe5 HarDrive subsystem, you can make your micro behave almost like 
a mainframe, 10 to 114 megabytes of mass storage Sets 
you handle data bases that would make the normal 
micro blow a fuse. And you can access, update and 
process data so incredibly fast, you won't believe 
your eyes, A QuCeS HarDrive with an optional 5 
megabyte backup cartridge, also means you 
won't have to rely on a very unreliable storage 
medium for your crucial data—namely floppy 
disks—ever again. 

Another QuCeS plus Is compatibility. It inter¬ 
faces with most popular microcomputers like 
IBM, Radio Shack, Apple, DEC, Epson— 
you name it. Installation couldn't be easier, 
our software is easy to use, and each 
HarDrive is backed by a 1-year warranty 

The QuCeS HarDrive, It will make your micro mightier and faster than ever before. 



For complete details, contact 


QC.S 


1 Quality Computer Services 

3 Quces Drive, Meluchen, N.J. 08840 (201) 548-2135 

TELEX 299410 QCS 


Circle 328 on Inquiry card. 
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TeleVideo versus IBM. Make a few 
simple comparisons and you'll find 
there is no comparison. 

RUNS IBM SOFTWARE. 

With the TeleVideo® IBM Compatible 
line—PC, XT and portable com¬ 
puters—you'll get the most out of all 
the most popular software written 
for the IBM® PC—more than 3,000 
programs. 

Because every TeleVideo Personal 
Computer offers the highest level of 
IBM compatibility on the market 


THE BEST HARDWARE FOR THE BEST PRICE. 


Features 

Tele-PC 

IBM PC 

Tele-XT 

IBM XT 

Monitor 

YES 

OPTIONAL 

YES 

OPTIONAL 

Screen Size 

14" 

12" 

14" 

12" 

Tilt Screen 

YES 

NO 

YES 

NO 

Quiet Operation 

TE5 (NO FAN) 

NO 

YES 

NO 

Memory 

128K 

128K OPTION 

256K 

256K OPTION 

Graphics Display 
(640 x 200 resolution) 

YES 

OPTIONAL 

YES 

OPTIONAL 

Printer Port 

YES 

OPTIONAL 

YES 

OPTIONAL 

Co m m u n i cat i on Port 

YES 

OPTIONAL 

YES 

YES 

MS™- DOS/ BAS 1C* 

YES 

OPTIONAL 

YES 

OPTIONAL 

System Expansion Slot 

YES 

YES 

YES 

YES 

RGB and Video Pbrt 

YES 

OPTIONAL 

YES 

OPTIONAL 

Typical System Price 

$2995 

$3843 

$4995 

$5754 




















TeleVideo' 

Personal Computers 

^Tel^ideo Systems, Inc, 


:ompatibles. 
he Best software 


THE BEST PORTABLE FOR THE BEST PRICE. 


Features 

IRC II 

COMPAQ 

High Capacity Storage 

YES 

NO 

2nd Disk Drive 

YES 

OPTIONAL 

Quiet Operation (No Fan) 

YES 

NO 

Ergonomic Display 

YES 

NO 

Communication Port 

YES 

OPTIONAL 

Internationa! Power Supply 

YES 

NO 

MS™-DOS 2,11 

YES 

NO 

Graphics Display 

YES 

YES 

Typical System Price 

$2995 

$3710 


and has the standard —not optional 
—features you need to take full 
advantage of every job your software 
can do. 

Study the chart at the left. It 
proves that TeleVideo—not IBM — 
offers the best hardware for the 
best price. 

Note thatTeleVideo's ergonomic 
superiority over IBM extends from 
fully sculpted keys and a comfort¬ 
able palm rest to a 14-inch, no glare 
screen that tilts at a touch. 

THE BEST MICROCHIPS. 

What is perhaps most impressive 
about the TeleVideo IBM PC Com¬ 
patible can be found deep within 
its circuitry. We use the same 8088 
central processing unit that runs an 
IBM PC. But we also employ new 
VLSI (Vej7 Large Scale Integration) 
microchips that are designed and 
built exclusively forTeleVideo. 
These interface more 
efficiently with the 
powerful 8088 and yield 
numerous benefits. 

For example, our tiny 
custom chips do the 
of many of the larger, 
expensive circuit boards in 
an IBM PC. So we can offer a com¬ 
puter system that comes in one 
attractive, integrated case, is ready 
to run and occupies less desk space. 
A computer that edges out IBM's 
added-cost component system for 
reliability, ease of service and 
purchase simplicity. 

Fewer circuit boards to cool also 
allowed us to eliminate the noisy, 
irritating fan IBM and most other 
PCs force you to put up with. And 
TeleVideo compatibles accept 


any IBM hardware options without 
modification. 

THE BEST LINE. 

But the Tele-PC is only one element 
of the TeleVideo IBM PC Compatible 
line. 

The TeleVideo XT is the best hard¬ 
ware for users of popular IBM XT 
software who would appreciate an 
extra 10 megabytes of storage 
capacity along with the advantages 
listed on the preceding chart. 

As the chart above demonstrates, our 
portable IBM compatible computer, 
theTPC II, is far and away better hard¬ 
ware than COMPAQ™ Better hard¬ 
ware—standard—at a better price. 

m \m 


THE BEST MANUFACTURER. 

The TeleVideo IBM PC Compatible 
line is made by the world leader 
in multi-user computer systems 
and the number one independent 
manufacturer of terminals. 

Our compatibles are available 
at participating ComputerLand and 
Entre (call 800-HI-ENTRE) dealers 
or you may call 800-538-8725 for the 
dealer nearest you. In California, 
call 800-345-8008. _ 

Before you invest, make a few 
simple comparisons. You'll find that 
TeleVideo—not IBM or COMPAQ 
— has the best hardware for the best 
software. At the best price. 

IBM is a registered trademark of International Business Machines. 

MS is a trademark of MicroSoft Corporation. C.W Basic is a regi-sCened 
trademark of MicroSoff Corporation, COMPAQ is a trademark of 
COMPAQ CorTOMJter Corporation. 


Circle 377 on inquiry card. 














PICK UP WHERE 
EM LEAVES OFF. 



Portable or desktop, 
you’re way ahead when 
you pick up a corona PC.™ 

Because we give you 
everything you’ve ever 
wanted in an IBM 1 -com¬ 
patible PC and more. 

For a great deal less. 

COMPATIBLE AND MORE 

Our systems run all 
software that conforms 
to IBM PC programming standards. And the 
most popular software does. 

We deliver twice the memory with room 
for eight times as much. 

We deliver a fast-access 320K floppy 
drive, a communication port and an improved 
IBM PC keyboard with indicator lights. 

Our systems include high-resolution 
monitors (12"desktop, 9"portable) for 
crisper, cleaner displays, and both have built-in 
high-resolution graphics (640 x 325). 

You get a complete system, ready 
to go to work. 



Our RAM-disk 
software gives you tem¬ 
porary disk-type storage 
that works many times 
faster than disks. 

PLUS SOFTWARE. 

Our systems come 
with the operating 
system- MS-DOS. 2 A pro¬ 
gramming language: 

GW BASIC. 2 A training course: PC Tutor. 3 A 
professional word processor: MuItiMate. 4 Plus| 
DOS utilities and demonstration programs. 

Or you can get the p-System 5 from N.C.I. and 
write or run portable Pascal packages. 

ALL FOR A GREAT DEAL LESS. 

Even with all the extra features and 
performance, our systems still cost signifi¬ 
cantly less than the equivalent IBM PC. 

Drop by your nearest corona PC 

dealer for a very convincing 
demonstration. Or contact 
us at 31324 Via Colinas, 
Westlake Village, CA 91361. 
(213)991-1144 or (800) 
621-6746 toll-free. Telex 
658212 WSLK, in Europe 
4. 76066CDSNL. 

W © Corona Data Systems 1983.1. TM International 
F Business Machines. 2. TM Microsoft. 3. TM 

Comprehensive Software Support. 4, TM Softword | 
Systems, 5. TM University of California. 


MORE VERSATILITY. 

With all the necessary features built into 
the main unit, the four expansion slots can be 
used for your special needs. For example, color 
or our optional 10MB hard disk. 

58 BYTE May 1 m 



corona 

data systems, inc. 


Circle 111 on inquiry card. 












User's Column 


Chaos Manor's 
Hard-Disk System 

Dirty filters, 8/16-land, views of the future, and inevitably more 


At Chaos Manor everything hap¬ 
pens at once. I have 10 pounds of 
mail set aside because the letters raise 
questions better answered in this col¬ 
umn than in BYTE's User to User; 
from where I sit I can see a raft of 
new books; we're getting to know 
and love the Diser machine; I've 
heard from the Modula Research In¬ 
stitute; and I've just returned from 
the Sage Faire, where I learned that 
the Motorola 68000 chip is alive and 
well and hiding in Reno, Nevada. 
Meanwhile, I'm working with the 
new Compupro 40-megabyte disk 
and 8/16 operating system, and I have 
word that Jim Hudson has his 8087 
math-chip board for the Z-100. 
Clearly, the Intel 8086 and follow-ons 
are as healthy as the 68000 products. 

So just where are we going? What 
will the supermicros look like when 
they arrive, and how can users be 
sure they won't invest in dead-end 
equipment and software? Is it to be 
the 8086 or the 68000? 

I'll get back to that after we look at 
the latest hardware in Chaos Manor. 

Compupro Hard Disk 

For years I've resisted hard disks. 
Although faster than floppies, they 
just didn't seem worth the effort. I've 
heard too many horror stories of how 
bad software managed to blow a hard 


Jerry Poumelle 
Consulting Editor 

disk's directory, or how a sudden 
power failure brought on disaster. 
There seemed to be considerable risk, 
and the rewards just weren't that 
great—until recently, hard disks 
didn't hold that much more than my 
1.1-megabyte 8-inch floppies, while 
RAM (random-access read/write 
memory) disk drives were faster. 

From time to time I'd hear about a 
new hard-disk system and wonder if 
I ought to install one, but there was 
always some problem sufficient to 
keep me away. 

That all changed a couple of weeks 
ago when the Compupro hard disk 
arrived. I love it, but Chaos Manor 
has been even more chaotic ever 
since. 

First was the problem of where to 
put the new disk. The Compupro 
40-megabyte system is physically the 
same size as the Compupro "boat- 
anchor" system: not small. One 
natural place to put it is to stack it 
with the main computer box, and 
most people will do that. Compupro 
normally packages an 8-inch double¬ 
sided double-density disk in with the 
hard-disk drive; this provides both 
backup and a way to get programs 
into the computer. However, I insist 
on keeping both of my 8-inch drives, 
so my hard disk arrived with a blank 
piece of metal instead of a floppy 


drive. Taped to the blank spot was a 
card that read "Five-inch drive goes 
here ..." 

A story goes with that. Compupro 
has the 5V4-inch drives, a controller 
to run them, and software to drive 
the controller; what it doesn't have 
just at the moment is the black metal 
cutout to hold 5V4-inch drives in 
place. There are plenty of bezels for 
8-inch drives, and by the time you 
read this I should have the 5V4-inch 
drive running; but for the moment 
that's in the Real Soon Now category. 

There was only one catch to the 
hard disk: Chaos Manor has become 
a test site for the new 8/16 software 
that drives it. Of course, that wasn't 
supposed to be any real hardship. 
Tony Pietsch had been running the 
new software with his hard disk for 
weeks. I was only supposed to be a 
sort of final test site, in case there 
were any minor bugs left. 

It's as well that Compupro is 
thorough. I do a lot of things that 
Tony doesn't. There definitely were 
bugs. Some weren't so minor, either; 
there was a time there when I was 
muttering that hard disks should be 
confined to hackers, who undoubt¬ 
edly deserved them; they weren't for 
ordinary users. However, as each bug 
showed up, Tony dug into the BIOS 
(basic input/output system) and other 
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esoterica, and pretty soon, Lof, the 
system began to work quite well. 

There are still some annoyances. 
Some are fixable, others probably are 
not. No matter: already the advan¬ 
tages outweigh the disadvantages by 
a lot, 

I now keep my accounting system, 
editors, address book, mail lists, disk 
catalog, utility programs, CB-SO com¬ 
piler, RMAC macro assembler, lots of 
program sources, spelling checker 
and dictionaries, and the entire text of 
the new Niven and Pournelle novel 
Footfall in various places on that hard 
disk. No more getting up to find the 
right floppy disk. It's all here. Sure, 
I have to find the right floppy to put 
safety copies onto—I don't feel my 
work is safe until 1 have a copy in a 
nonmagnetic box in the other room— 
but I can do that while The Word Plus 
is checking spelling or the compiler 
is compiling, 

! find that f get a lot more done 
now. Example: I thought of a fast 
modification to the accounting pro¬ 
gram. Normally 1 wouldn't bother, at 
least not until 1 had the program 
sources out. With the source, text 
editor, and compiler already on line, 
it took only a few minutes to make 
the needed changes. 

For the first time I find having an 
on-line address book worth bother¬ 
ing with. Oh, sure: I have always 
kept mailing lists and stuff tike that 
on disks. Every now and then I get 
ambitions for new name and address 
software, and there's a new flurry of 
activity; but, I blush to say, Tve 
always gone back to a battered green 
address book held together largely 
with Sno-Pake and tape. The address 
book took less time than loading in 
the data-retrieval program, finding 
the data disk, and searching for the 
data, (Larry Niven stores his ad¬ 
dresses and phone numbers in a text 
file and uses the Search function in 
WRITE; that works, but somehow I 
never got in the habit of it.) With data 
and the retrieval program all on hard 
disk, computer retrieval is faster than 
searching for the address book 
among the litter on my desk and 
credenza. 

This gives me an idea for a new 
program: one that searches through 


all my electronic-mail files, extracts 
the names and addresses, and inserts 
them into a database. The only diffi¬ 
culty would be teaching the machine 
to recognize what a valid name and 
address look like. This would be no 
problem for letter files; now all I have 
to do is figure out how to tell the 
machine which files really contain 
letters and which are something else 
hiding on the letters' disks. 

I may or may not get around to 
such a program. The point is that the 
program would be valuable now, and 
it wouldn't have been without the 
hard disk. 

Want to Bet? 

When Tony installed the new Com- 
pupro hard disk and Disk Three con¬ 
troller, my 8085/8088 Dual Processor 
ceased to work. This caused consid¬ 
erable consternation. 

The first supposition was that the 
disk itself had been damaged in ship¬ 
ment, and examination of the ship¬ 
ping box showed that it had indeed 
been dropped; some of the tape 
seams had split. However, it hadn't 
been damaged. Not only does Com¬ 
pupro lock the disk head in place, 
but on power-down it's retracted to 
a dedicated "landing zone" first. 
Those Quantum disks are rugged. 

"We've overloaded the bus," Tony 
decided. We did, after all, have all 20 
slots filled in my Compupro boat- 
anchor box. In addition, we have Jim 
Hudson's 8087 math-chip board 
piggyback on the 8085/8088 Dual Pro¬ 
cessor's processor board—and that's 
no ordinary 8087, it's an 8-MHz chip, 
which gets hot enough to fry eggs on. 

Certainly the box was full. There 
were old memory boards, three dif¬ 
ferent interface boards, and a mess of 
other stuff; although the Dual Pro¬ 
cessor has become the main com¬ 
puting machine here, it still retains 
some residual equipment from the 
days when it was an experimental 
system. 

Tony removed a number of super¬ 
fluous boards. A few minutes later 
Bill Godbout called about something 
else. 

"We finally managed to overload 
the bus on a boat anchor" I said. 

"Nope. Don't believe you," said Dr. 


Godbout. 

"Eh? Tony says-" 

"Tell him I'll bet him the value of 
his house," Bill said. "And IU buy the 
system from you." 

"But-" 

"Have you looked at the fan filter?" 

Sure enough, the filter was dogged 
with dust. I cleaned it. Just to see, I 
put all the extra boards back in: no 
problems. 

"We've tried to overload the bus," 
Dr. Godbout explained. "I suppose 
you could do it, but the problem is 
usually the fan filter. Qnce we had a 
system failure just before tax time. 
There was a panic, but it was the 
filter/' 

Actually, 1 expect he doesn't have 
as much dust, now that Compupro 
has moved to modern headquarters 
in Hayward; but when the company 
was in the old WW II "temporary" 
buildings at Oakland Airport, I well 
imagine dust would frequently clog 
the filters. 

We even speculated about modify¬ 
ing the operating system so that on 
the second Wednesday of each 
month the system would display a 
"CLEAN THE FILTER" message, 
then cease to work for five minutes. 
After all, there is a real-time 
dock/caiendar on the System Sup¬ 
port Board. 

I doubt it will ever come to that, but 
do clean your air filters regularly. 

System 8/16 

One of the nice things about the 
new hard-disk system is CP/M-8/16. 
My Dual Processor now runs both 
8-bit and 16-bit programs. Both 
varieties are present on the hard disk, 
and I don't have to worry about 
which ones are which; I just run the 
program 1 want, same as I always 
did. The computer figures out 
whether it's supposed to run this as 
16-bit software under CP/M-86 or as 
an 8-bit program under CP/M 2.2, in 
which case it gets assistance in disk 
operations from the 16-bit 8088 chip. 

There's a large bonus for 8-bit pro¬ 
grams. Disk operations are handled 
by the 8088 chip, leaving a great deal 
more free memory. In our case, the 
Temporary Program Area (TPA—the 
practical workspace for the program) 
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You can’t win a race when you’re not on the road. 

I That's why you need a printer that does more than run fast. 
You need one that runs long You need a Datasouth. 


MORE CHARACTER 


The printhead on a Datasouth printer 
is rated to live through 500 million char¬ 
acters. Even in the most demanding 
applications, this means years of 
service without an overhaul. 


HEAVY DUTY CYCLE 


For a Datasouth printer, 
“100% duty cycle" is something 
of an understatement. So far, over 35,000 Datasouth 
printers have hit the hard copy road, and so few have 
pulled into the garage for repairs, it's hard to say how 
close to forever any of them will last. 

MORE THAN THE HUM OF ITS PARTS 

There’s less to go wrong with a Datasouth printer. 
With sophisticated microprocessor control and unusually 


efficient design, Datasouth printers have few moving parts. 
They also don't need add-on “personality boards" to accom¬ 
modate different computers. 

TAKE YOUR CHOICE 

Datasouth reliability comes in two high performance 
models. The DS180 is a legendary workhorse that delivers 
crisp data quality printing at 180 CPS. The new multimode 
DS220 cruises at 220 CPS for high speed data printing and 
at 40 CPS for letter-quality word processing. Both models 
print precision dot-addressable graphics. 

If you have a high performance printing need, 

Datasouth has a high per- 


Datu Spe»d Type 
Letter Quality Type 



actual DS220 output 


per 
II it. 


formance printer to fill 


DRIVE ONE TO WORK 

Test drive a Datasouth 
printer at your nearest show¬ 
room today. Then put it to 
work. With a Datasouth 
racing beside you, there's no 
way to lose. 



data 
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Find Datasouth Printers At 
Participating Computoftand Stores 
And Other Fine Dealers. 
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AVAILABLE NATIONWIDE 
THROUGH OUR NETWORK OF 
SALES AND SERVICE DISTRIBUTORS 
CALL TOLL FREE: 

1 - 800 - 222-4528 


Datasouth Computer Corporation 
Box 240947 - Charlotte. NC 28224 
704/523-8500 • Telex 6843018 DASOU UW 
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DOS 1.1 on the Eagle 1620: no direc¬ 
tory structure, so that everything was 
in one interminable directory listing* 
PC-DOS 2.0 fixed that for the Eagle. 
CP/M-8/16 doesn't have a tree struc¬ 
ture, You have to rely on user num¬ 
bers, which are vital; but they're not 
really very convenient* 

User numbers control user areas on 
both floppy and hard disks. Each 
user area has its own directory. When 
you first log onto CP/M, the user 
number is 0, and if you ask for a 
directory, you'll get the directory for 
User 0 and no other. Each user area 
acts as a separate 'logical disk," so 
that disk drive A: can be divided into 
"drive" AO:, Al:, A2:, etc*, up to A!5:. 

In addition, my hard disk is parti¬ 
tioned into five "logical" disk drives* 
That is, there's only one actual hard 
disk, but it acts exactly as if there are 
five, four of 10 megabytes each and 
a fifth of something less than 4 mega¬ 
bytes. These are designated drives 
A:, B:, C:, D:, and E:. Drive M: is the 
RAM disk. Drives F: and G: will be 
5 V*-inch floppies, and drives I: and 
J: are 8-inch double-sided double¬ 
density 1.1-megabyte floppies. Thus, 

I could have programs at, say, 02: 
and B9: in addition to AO:, etc. 

Keeping track of just which pro¬ 
grams are in which disk area is no 
easy task, since under CP/M there's 
no global directory command. That 
is, if you have files on disk D: under 
User 13, youll never be able to list 
them unless you specifically ask for 
the D13: directory, and even then you 
may miss it if you've designated 
those files as System or "hidden" 

When we first installed the hard¬ 
disk system, we did a lot of tests, in¬ 
cluding exercising the random-access 
capabilities. One program that does 
very complicated random-access disk 
I/O is my accounting system, so we 
went to unused user areas and did 
a lot of journalizing and posting* 
When 1 was done, 1 had no idea of 
where we'd put those no longer 
wanted account files. I was prepared 
to log onto each logical disk and pa¬ 
tiently go from User 0 to User 15 
looking for directories, but that 
seemed a bit tedious. Better, perhaps, 
to read the instructions. 

Alas, the Digital Research CP/M 


has increased by 25 to 30 percent. 
Floppy-disk operations are much 
faster, too. Meanwhile, hard-disk 
loads and saves are so fast that 
although I have a full 2 megabytes of 
RAM disk, I find that I hardly ever 
bother to use it. The hard disk is not 
much slower. 

I don't entirely trust the hard disk: 
every now and then I transfer all the 
new work to a floppy, and if the work 
is important enough, I do that again 
onto a different floppy at the end of 
the work session. So far I have not 


needed those backups, but I'm a firm 
believer in saving early and often. 

Annoyances 

Clearly, I like CP/M-8/16, and I can 
enthusiastically recommend the new 
Compupro hard disk and 8/16 oper¬ 
ating system. However, it's not all 
smooth sailing* 

Some difficulties are inherent in 
CP/M. User numbers are vital: with¬ 
out them, you'd never be able to par¬ 
tition a big hard disk into useful 
areas. That was the trouble with PC- 
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NOW AVAILABLE: PAL PROGRAMMERS (call) 


GANGPRO-fl 

MUmPBOGRAMMER. SW5.00 

tSANGPRO-5’ allows user 1o program up 1o h LE/ 

EPROMS simultaneously using the latest state oi ihs art 
programming algorithms [t can test arid duplicate a 
wrdo variety ol devices horn ItiK to 266K. There are no 
personaiily modules to buy, a digll alphanumeric 
display prompts user with messages This unit is m 
trsmuly easy to operate and is ideally suited tor a pro¬ 
duction environment 

QXJV-T8 T * series UV EPROM ERASERS 

QJUV-T8 / 2T ($97.50) Is an industrial quality eraser 
designed in a steel enclosure with a S ,J wide iray UV in 
dr color lens antistatic pad. 60 minute tugged timer and 
safety interlock switch are standard Capacity is ?A 
EPROMS 15-20 minutes erose time tor 15 EPROMS 
aUV-Tfl / 2 <5124.95) Similar tq QUVTfi/ZT '‘with AO% 

Easier Erase Time) 

«JV-Tfl/2N ($68.95) Same as the QUVT8/2T version 
without Ihe timer and solely interlock switch 
OJJV T6/1 (S49.95) Economy mode! in a maided two 
part plastic case. Erases E5 EPROMS in 15 minutes 
'MC546 is a registered trademark of Intel Co 

SEEJJS AT COMDEX ORDER TOLL FREE 1-800-EEL-PROM (3317766) 
SP RING ATLANTA 

I. IBM PC 2 APPLE II 3.MDSJSES _ 4, CPM 


P&OMFSO-7" 

SERIAL R5-232 STAND-ALONE .$459.00 

MC5 4S* FAMILY PROGRAMMING WITH PROMFRO 7* 
pifOMPfiO 7* is an Intelligent sell-contained unit ideally 
suited lor enginneeiing development or tor tteid sei 
vice & production It can program and verily a wide 
varie ty oi 8K 1c I28K EPROMS This uni! has a 12K (AK 
BYTES \ internal RAM Buffer that could be accessed by 
Ihe user through a computet or lerminaL. This uni! can 
also program the micro chips such as the B47S. 8749.8751, 
$741. 8742 8?5S The price includes all modules up 1o 32K 
EPROMS & The B74B* 8749H Micros Upload /download is 
done by eiihei Motorola oi Intel Heir lo-rmat 

PROMFBO-6 lh 

SERIAL RS-232 STAND-ALONE .$689.00 

This extiemely versatile programmer has as much as 
L2BK (l6KxS) oi internal RAM descaled So Ihe EE/ 
EPROMs This RAM bulter can be accessed either 
through a computer terminal oi by user iatgel system 
(EPROM emulation) PRQMPJKTS a digit alphanumeric 
display prompts user wilh Ihe system messages A 
keypad option is available Iot standalone editing. An 
impressive range OJ devices aie programmed (as stan¬ 
dard teature) 


0 E 30 QE 0 


S TEKTRQM1CS 8002 6. COMMODORE 64 7 TRS80 COLOR 8. FLEX 

LOGICAL DEVICES. INC. 

UWf. 6.1321-E NW 65th PLACE FORT LAUDH3DALE FLORIDA 33309 
INFO, TEL <305) 974-0967 
DISTRIBUTORS WELCOME TOR QUALIFICATIONS 
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Unisource Software Corp , Department 4109 
71 Bent Street Cambridge, MA 02141 
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Thars right partner. Now is 


the time to upgrade your PC 


with the Sundown™ disk. 


Includes controller. Installs right 


inside your PC in less than 10 minutes. 


Backed by our lull one-year warrranty. 


But that's only half the story . . . 

The Sundown comes loaded with VenturCom 
Venix/86. This highly-acclaimed operating system 
is a licensed implementation of AT&Ts UNIX and is 
the only MULTI-USER, MULTI-TASKING UNIX environment 
available on the IBM PC. Plus you can store and run your 
MS/DOS programs and files as well! 

We offer immediate delivery. And our price ** . 
now that will blow your boots off! Need we say more? 
Reach for your phone and dial: 


i 
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High Speed Interfaces 
for Personal Computers 


IBM PC ™ 

IBM PC Compatibles 
RAINBOW 100™ 
Zenith Z-100^ 

TI professional 

Language Support—BASIC, 

C, FORTRAN, Pascal, Assembly 

Operating Systems—PC DOS, 
MS-DOS,CPM 86/80, Z DOS, UNIX 

Software Compatible with our 
family of IEEE-488 Interfaces 
for VAX, PDP-11, LSI-11, S-100 
BUS, STD BUS, SBX, and 


Multibus computers. 



The Leader in IE EE-488 
Computer Interfaces 


12109 Technology Blvd. 
Austin, Texas * 78727 

800/531-5066 * 512/250-9119 

RninWw" J i* a trademark Digital Equipment L'orp, 

HIM PO” is a IrjKtcmurk t>f Inlcrnnljiintil fcwlpes# Madiiiifis. 


manuals say very little about user 
areas. There's no discussion, and 
what information that does exist is 
scattered through the USER, FIR and 
STAT command explanations. The 
USER command discussion tells you 
that command STAT USR: will tell 
you which user numbers have files 
on a particular disk. Of course, since 
this is Digital Research documenta¬ 
tion, the little CP/M-86 Command 
Summary book doesn't mention USR: 
in the USER command section, so Td 
missed it. It was only when I sat 
down to write this that I discovered 
that the full DR CP/M-86 User's Guide 
does mention a command STAT 
USR:, It would have saved me con¬ 
siderable time if it had been in the 
Command Summary book. 

That command is fine, except that 
apparently you have to log onto each 
disk in turn to find out which user 
areas have fifes. This isn't very con¬ 
venient. In fact, it's even worse than 
you think. 

CP/M-8/16 has one great feature. 
Command files that are stored on as 
System files on disk drive A: under 
User 0 are accessible to all disk drives 
and all user numbers. Thus, I can put 
XD.COM, WRITE. COM, and other 
programs I use all the time onto the 
A: drive, and even though I'm now 
working with data on the C: drive 
under User 3, I have immediate ac¬ 
cess to the AO command programs. 

Alas, the version of CP/M-8/16 that 
I have has one lousy feature: the "A: 
User 0" access feature works only 
with .COM, i.e., 8-bit command files. 
If I want to use a .CMD (16-bit) com¬ 
mand file, it must be present in user 
area 0 on the disk I'm logged onto. In 
particular, STAT.CMD must be pres¬ 
ent on disks B:, C:, D;, and E: if I 
want to log onto one of those disks 
and find out which user areas have 
files stored in them. Moreover, if 
PIP.CMD isn't on each logical disk, I 
have to go back to logical disk A: to 
transfer files from one place to 
another. 

It's no good using PIP.COM and 
STAT.COM either. They get confused 
easily in a 16-bit environment. It's 
best simply to erase them, because 
you should use PIP.CMD and 
STAT.CMD. 


Sigh, I carefully transferrel 
STAT.CMD to each of the logic* 
disks, then logged onto each in turl 
and did STAT USR:, which workel 
fine, although it wasn't very conv« 
nient. Then I had an idea. There w M 
no entry under USR: in the inde* 
but careful reading of Digital Rm 
search's User's Guide entries for STaI 
turned up the command syntax STA| 
{d: }USR:. Although there was no eJ 
ample, and 1 thought B:USR: a verl 
strange command form indeecl 
when I tried it, I found it workecl 
Now I have a SUBMIT file callel 
STATUSE.SUB that does STAT USll 
for all the logical areas of my harl 
disk. Wheee! 

If I seem a bit sarcastic, BYTE1 
managing editor has just received I 
very biting letter from the managel 
of the Digital Research documental 
tion shop, who says I'll have nothinl 
to write about if I stop unjustly accusi 
ing DR of bad documentation. He ini 
vites BYTE to require me to look al 
the Digital Research CP/M-86 docul 
ments as a prime example of the nevl 
excellent documentation DR novl 
produces. I have just spent several 
hours experimenting with ways ol 
using PIP with user numbers. All 
though this is vital to hard-disll 
management, there are precisely 
three examples of user-number op] 
Hons with PIP, and one of them con] 
tains an unexplained * in the com] 
mand option. There is no example ol 
how to transfer files from one disk tq 
another while changing user nuirq 
bers when you're logged onto yet a 
third disk under yet a third usen 
number. It turns out that can bd 
done; but I've wasted hours trying td 
discover what DR could have told md 
in 10 lines of text, and after that let] 
ter it sent. I'm not in a charitable 
mood. 

Aside, for the record: as I've said 
more than once. Digital Research's 
documents have shown remarkable 
improvement. There's room for more. 
Some of the improvement is said to 
be due to my flaying of both its old 
documents and its rather horrible in¬ 
termediate "improvements" by a 
group of technical writers. Tm aware 
DR has put a lot of effort into docu¬ 
ment improvement, and the com- 





Gifford 
has a lock on 
mltiuser CI/M8-16 


It’s 11:00 P.M. Do you 
know where your files are? 

It’s great when multiple local and off 
site users can run any 8- or 16-bit CR/M 
or MP/M™ program, 16s even better when 
they can share expensive resources like 
printers, hard disks, and tape drives. Best 
of all is when they can share your most 
precious resource—data, Gifford has been 
delivering systems with all these features 
for over two years. 

But sometimes data is sensitive. How 
do you keep people from taking more 
than their fair share? 

Gifford adds a new dimension 
to CP/M security. 

With our new security features, you 
can control what resources and data 
are shared. 

Gifford's proprietary security 
enhancements include user login with 
encrypted passwords, control over 
access rights of modem users, secure 
electronic mail, and the ability to restrict 
users to specified terminals, programs, 
and directory areas. Plus, an audit log 
utility that keeps a permanent record of 
system activity. And you also get all the 
standard security features of Digital 
Research's MP/M-86.™ 

You select the level of security 
needed to get the best balance between 
file sharing and file safety. 


Unleash productivity with 
Gifford’s Virtual Terminals. 

With our Virtual Terminals, each 
terminal on your system can monitor up 
to four different programs running concur¬ 
rently. And at the touch of a key you can 
switch screens instantly from one 
program to another. 

You could look up an address in 
dBASE ir jump over to SuperCalc™ to 
make some projections, then switch 
instantly to WordStar® to use this infor¬ 
mation to update a letter. If you forget 
what’s on a screen, just touch a key to 
refresh your memory. You won’t need to 
go through the distracting process of 
loading and unloading programs. 

And since your Virtual Terminal can 
run any 8- or 16-bit CP/M or MP/M pro¬ 
gram, you can choose the best programs 
for your job from the biggest software 
library in the world. It’s easier than 1,2,3! 

The Gifford Security Blanket: 
Total Solutions. 

Gifford delivers solutions. This 
means professional pre-sale consultation, 
expert system integration with 200 hour 
system burn-in, complete training, and full 
after sale support. 

For example, our three user 
CompuPro® based system with a 21- 
megabyte hard disk costs just $9,990, and 
can be easily expanded for $500 per 


The powerful Gifford System 321 shown 
with optional GCS-80 Virtual Terminals. 



user. This includes MP/M 8-16, SuperCalc, 
and dBASE II. 

Other Gifford solutions include 
systems with hard disks that range from 
5 to 300 megabytes, 4 and 9 track tape 
backup, printers, plotters, and modems. 
Single- and multiuser 8086,68000, and 
Z-80 based systems are available for 
immediate delivery, with 80286 and 16032 
systems on the way 

Two year warranty protection. 

In the unlikely event that you encoun¬ 
ter a hardware related problem, we'll 
replace any defective S-100 part within 
24 hours FREE for two full years. But 
chances are, it can be solved on the Gifford 
service hotline or diagnosed via modem. 
All at no cost to you. 

Lock in on Gifford Security 
today. 

If total support, training, on site 
service, obsolescence-proof upgradeable 
S-100 bus architecture, and complete 
system security sound appealing, cut the 
coupon or give us a call. We'll send you 
a free brochure that tells the whole story. 
Once you get it you’ll see why Gifford 
has a lock on multiuser CP/M 8-16. 

Gifford Computer Systems is a Full 
Service CompuPro® Systems Center. 


2446 Verna Court, San Leandro, 94577 
(415) 895-0798 A division of G&G Engineering 
I'D LIKE THE WHOLE STORY. 

Please send me your brochure. 

Name_ _ . _Title _ __ _ 

Organ ization_ _ M/S _ 

Ad brass_ 

City._ 

Phone _ 


_ State. 


Zip 


□ Please have a representative call me. 


by- s 


GIFFORD COMPUTER SYSTEMS □ San Leandro, CA( 415) 895-0798 □ Los Angeles, CA(213) 477-3921 □ Houston, TX( 713) 680-1944 

Amherst, NY(716) 833-4758 □ Telex: 704521 
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party has made great strides* I also 
realize that documentation is tough, I 
and it's particularly difficult if you're 
writing for naive users about complex 
products like operating systems and 
compilers. 

I've also said, repeatedly to the 
point of nausea, that examples and 
indexes will cover a myriad of sins* 
If USR: had been an index entry, I 
might have had a chance* If there had 
been more examples of how to use 
PIP with changing user numbers. I'd 
have saved time. Please, Digital 
Research: you're much improved 
since the CP/M 2*2 manuals, but you 
have not reached perfection yet. 

Back to hard disks and 8/16: I'm 
hooked. There are too many advan¬ 
tages to having that much data on 
line. 

Alas, I don't yet have one of the ad¬ 
vantages. That is. I've been using 
Ward Christensen's wonderful disk- 
catalog program to keep track of the 
myriad floppies I've collected since 
1976* It's possible to use that program 
to locate particular files and particular 
disks, but the catalog-library file the 
program must search is very large, 
and on floppies it was just too slow* 

1 wrote a program that prints out the 
master catalog on paper* (My printer 
program, Christensen's public- 
domain catalog program, and a 
bunch of other useful stuff are avail¬ 
able from Workman and Associates 
as one utility disk*) Christensen un¬ 
fortunately wrote his catalog program 
long enough ago that there was no 
possibility of disks beyond H:. Con¬ 
sequently, 1 can't catalog floppy disks 
with it unless I boot up the system 
under the old CP/M 2.2 BIOS. 

However: I can do that* The hard 
disk is no longer available when I do 
that, but so what? I can catalog flop¬ 
pies, and when that's all done, reboot 
under CP/M-8/16, use PIP to put the 
master catalog onto the hard disk, 
and keep it on line. The catalog pro¬ 
gram will search the master file all 
right; it's only the disk-map utility 
that won't run* 

The bottom line on hard disks and 
8/16 is that there may be aggravations, 
but the advantages are high. After all, 
this is a test setup, and I did 
volunteer to be a guinea pig* By the 
Tfccf continued on page 70 


Fodunk or Pebble Beach? 


Golf at a world famous course is 
just one of the many rewards of in¬ 
vestment success* Improve your 
chances for that success with Dow 
Jones News/Retrieval? 

Even if you’re just starting out in 
the market* Dow Jones News/ 
Retrieval can help compress hours 
of research into instantaneous, well- 
organized, well-timed reports and 
analyses you can use to pinpoint 
trends and opportunities and im¬ 
prove your chances for investment 
success. 

Dow Jones News/Retrieval gives 
you more time to assess more of 
what you need to know: company 
and industry activity* economic and 


earnings forecasts, Securities and 
Exchange Commission reports* and 
electronic stock quotes that are 
continuously monitored for accuracy 
by our staff. 

The wide variety of high-quality 
data bases accessible on most per¬ 
sonal computers include Dow Jones 
Current and Historical Quotes, as 
well as exclusive access to The Wall 
Street Journal * Barron's and the 
Dow Jones News Service. 

As smart investors everywhere 
have discovered* there’s only one 
Dow Jones,. .and only one Dow 
Jones News/Retrieval. Invest a few 
moments right now and discover 
the difference it can make for you. 


D OW JONES 


Copyright® 1904. Dow Jones and Company, Inc. All Rights Reserved. 
Dow Jones News/Re trie v^r 15 is a registered trademark of Dow Jurtea and Company, Inc. 


FOR FULL DETAILS, CALL 800 345 8500, EXT. 144 


Alaska, Hawaii and foreign* call 1-215-789-7008, Ext. 144 
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PWJUOC 1 & 3 ® -I 
PPKWl 5 r«wt 1 . 

1 5 10-349 1 , 
PPflU-x l 163401 


1 ® 

tM 
2 .® 
7 ® 
4 ® 
5 ® 
4 ® 
5*0 
J 9 ® 
--J r* 

2 25 
3 ® 
3 ® 
395 
3 ® 

1 95 
3 ® 
0 95 

2 ® 

3 95 
2.25 


4 ® 

3 95 
2 IB 
b ® 
ft® 

14 ® 
9.® 
4 . 0 > 

5 ® 

4 49 
ft® 
7 ® 
fi» 
5 ® 
2 ® 
9 ® 

14 % 
*® 
?4 95 
50 95 
t 49 
1 ® 
ife 
r® 

5 ft 
4 ® 

- —P 

Pfigu 1 s MU^SMNl I Wi 


It 37 x 0 

It 256.4 

it J 3 *t 

■t 256.4 

li 256 a 

ti biM 

2 t 5 ‘? 4 » 

24 W .9 

24 b« 2 *S FFWW 9 C jtJiOi 

It 1024.4 TOTS 

H 1024.8 PWUT 5 

It 5 lJji 4 PHOWDO 163 ® I 
It 517.4 PMU I & 

it 107 * 4 * FRflVC C ; 63521 

IB 1024.4 PRUV I S iBi'S! 37 ) 

It Jj .8 PRQMOC 127 & 10 ) 

2* 5124* HfiffiUi 5 I27SI6I 

It JTiB PRftV I ft i?7SS9| 

it 256.4 PWUOC 12 / 520 ) 

It 256.4 FB 0 WT 5 127521 ) 

It 517.4 PROliOC 17 / 312 ) 

It 2048.4 PfiKttt 1 5 llBP 24 Sfll| 

14 L'CJS .8 |Wm,f 


[Hi|rft 19 t* 


4 M 
0 ® 
ft® 
7 ® 
2 ft 
4 ® 
4 95 
2.® 
0.® 
7 ® 
2 .® 
7 K 
3 ® 
9 'It 
lift 
1*95 
9 ® 
0 ® 
9 95 
9 05 
1 *® 
1 *® 



LOW PROFILE 

rrihi) sockets 

18 TOW 

IDD-vp 


TE 

U 

.19 

14 |rt 17 

17 

15 

-14 

H pm 17 

11 

1 ? 

U 

Hi pm L* 

is 

14 

tt 

20 pin L t 

ft 

72 

n 

72 pin U 

n 

ft 

X 

U pin LP 

ft 

ft 

n 

Mjan LP 

*0 

57 

.35 

J 6 jam LP 

*9 

42 

39 

40 pm If 

48 

*1 

.43 

SOLDERTAIL (GOLD} 


STANDARD 



It 

10 - 9 ? 

100-up 

1 pa ft 

3C 

IT 

tt 

1 * pin EG 

43 

.19 

32 

It pm SB 

42 

A3 

.41 

itirtte 

.53 

<8 

.47 

44 P-SG 

Wt 

M 

ti 

2B ptn- 50 

11 

.It 

.71 

36 pin E0 

1 .H 

1 03 

.07 

40 pln $0 

1 .Z 1 

U 4 

1.01 


*2v;j 

879176 

ft^l? 1 ) 

MSI ID 
HJSlftfr 
1251® 

Hi'SlM- ?4 WM ^Oml 

□Mn/ftion 24 11174.0 PW 3 M -3 C 16251 O 0 I 

0 UB 75 IBIII 14 1074 .t -PRAM 19 lOJSlflll 

DU« 75 lfi| 4 * If ;-IU 0.4 WCUQC [ 07518 *. 

UU 075 .IB 5 * II IMHtoi P« 3 M 'S lOJSIfii. 

C-UH; 5 I 90 N 74 7049*4 0 £ iSSlUd) 

wr- 'in -1 7044.5 MIOM r s II® 1911 
DATA ACOurSlTlQN 


WCb*/l 1 P II 1 * 01 . fr*E U*d AMP Sruwi 4 ® 

¥E 1 A 0 BL F It 7 -H 0 /A Crtrwrlr | IUCdw/I £*) I 4 ? 

WC 1 mill M l| 8 cm UFA cinwrir Il»£ 0008 l D*Fl 2 75 

ACCOM)JLP* 20 8 M * ( 0 C'-'-snn 11 r .-31 sn I 4 ® 

Ztt ft hi A/TT C-onirrlni 111 :>U | 3 19 

11 6 M 0 /A DOftkfi. In. iO 70 S a 4 > 1 I 95 

21 0 tU 4 A FD £tfrn. In. |«-£h UuP. . 4 49 

40 li pit A/Q taftfirln. I it £h WuM. ) 9 ® 

24 1 B 610 FACW. MIL..: C*np ‘ 0135*11 7 ® 
™ 0 64 m Ct- M'Cie Uma ,0 70 % | 6 95 

11 l& MO/AOHW I 0 05 HLII 1 ) 7 95 

1110 WO/ADem 10 30 -btlii. 1 .® 

II 13 bfO/A Ixm ill IMP* < m ; 6 ® 

CflnitPrt CwifBrtSnura 1 19 

1 ttrtpfimwi* F/ansihiCEi 1 44 

Camp Ptml, flpl | 54 jpm/C*| 5 S» 

iu 8 LM.tr - - 


MOnfl.F 
IWCIPDO 
0ACI00B 

MClflW 
m, 192? 

DAE 1722 

I Mil*/ 

IM4>M 
LU 3 WH 
1 T. 5 . 1 BI 3 A 4 C 3 PA 


Wjmjl!) 


m 


m 


soldertail 

STANDARD fTiN) 

M(0-09 


14 PM IT 
tl pm ST 
LI pm ST 
2 D pm 51 


DTI050 — Applications; Teaching aids, 
appliances, clocks, automotive, I eletotnrnunica¬ 
ll on s, language itan^lations, etc. 

th& DTIOOD IS a B 1 **KJH.JJ DIGITA.LKEF 1 kil enenidsd will. 137 asp-tua 1 * 
i «3 iihIiiI words, t lorwi, and S di'Ferent b 1 Fence duration The 
waida and IstM hare bmf. v»ignqd d.KFFle wMntswe. nwliiiio II 
possible loouEpul single wonda on wards caneacenaiad 11 .I 0 phrase* 
or e.tin sanianot* Th* -«iia" output ol Ihe DtlOSO m a highly ln- 
lalligitda male WAC*. Fdn*la gnef chjldnjn jyoii;** «n t» synthasr* 
ed The vocstularv Is chosen s& tlul 11 « *pplic*bl« to many fun 
duels und marten 

The DTTQ 50 conaL*li o' ■ Spnch ProcaaSw Chip. MU 441 M fU‘P*n) 
■nd InS 121 Speech HOWS MM 52164 SSR 1 *Od MM- 521 B 4 S 5 R 2 (Z*-p>ln| 
along with a Maeler Word list and a recommended tchwnalM 
diagram on tho ippltcailnn rtMt 

DT1D5Q Digrtalker™ . S34.S5ea. 

HM5 4104 Processo r Chip. . S14.55ea . 

DTI 057- Enpiftlls IJ 18 0T1O5D uocabularv from 137 to avw 260 
worts. Includes 2 ROMs and specs. 

Ptrl No OTIfkST $24.95 R3, 

Ui 


riMCV/nr 

7157m 

7107 tWIOr' 

riiBm 


nanr/Nii* ia 

7707 AIPU 14 
7207ACV7WH H 
F 7154 ® 

niwr/v 

7 J 16 AUI 
7716 CUI 


GMU 5 Fnosan Tw 
Storwati. dip KTL 
n 0v( ft/0FlCO&1n) 

Jib Off LCD lot F106 ft Tllfl 

1C. OtutSfti.a 

3ft £WA70HflH3ms| 


ran* GhmjIih 
rowtHnsulm Chp. SfTL 


571/111 
W 17 AIW 
7774 IFt 
TTJflWJL 

ra»MW7ftr» 


14 rm OHftiarat.XTL 
24 4 FlabC CMD 5 GUfinaim GKT 

24 4 Turn SILffiMKh Chip XTL 

29 Att^SUnii- Ibhlrtur £ .A 

30 iDptFrw CminlgrC A 

20 « □ 1 Q« FrhQ Loumar £ C 

20 4 Dipt LED ULprOtfAn CftrtBI £ A. 

29 4 0 * 1 * LIED UprilOTin C-niRter £.£ 

« ICOfthq^aUftuientirMi 

40 ■EhgtU.w Eutiiflw 

5 ri«|Hp CWilllsr Chp III 


14 ® 
19 .® 
9 ® 
19 .® 
34.95 
11 ® 
79 05 
16 ft 
2 75 
II® 
14 ® 
4 ® 
7 ® 
5ft 
7ft 
13 ® 
lift 

29 .® 
2 *.» 
19 ® 
10,® 
11 ft 


i 3QQQB 19B3~I NTE H Si L Da ta Book , i jm f i . . . 59.951 


74HC High Speed CMOS 


J4HCW H 

/ 4 H £||2 I* 

r 4 NC® 14 
NHCW 14 
rtHCUW 14 
JlhCDft 14 
74 I 1 C: 10 I* 
F4HCU 14 
r 4 M 0 U 1 * 
' 4.1 £20 14 

r 4 »C 37 1* 

f 4 NC 37 1 * 
7 +HC 4 J It 
74 Ht 51 14 

! 4 J*C 5 I 1 * 

F 4 HC 7 J 1* 
74 HC 7 * 1 * 

74 MC 75 II 
F*m!:/¥, IE 
74 HC 8 S 19 
74 rt£*i II 
MHClW 1 * 

744 C 117 It 
741 *£ 113 11 

74 )i£i 3 ? 1 * 

/4MCIJ7 II 
74*0130 If 


24000 

2C0? 

240 * 

74D39 

miu 

MCI* 

2 *G 21 I 

2*0*1 

2*632 

2*£t? 

24049 

2 *C 23 

24 C 24 

24 C 0 b 

7 * 001 ) 

24 CS 9 

WM 

2*093 


II 


I 4 HC 15 T _ 

7 *H£ 1 -y IE ft 

2*HCibi li 

21*0157 IB 09 

2 *H£ 15 I II 99 

MIC IB 19 r 29 

24 HC 1&1 10 I 29 

24 HC 187 IS F 3 fi 


2 *HC 174 10 

'4*0175 19 

r *HCl 97 10 J 3 B 


74 * 024(1 n 
2 *Hi;j 4 l ZD ' 
74 * 374 .’ II 1 
74*0743 II I 
? 4«£244 PO I 
744C7J5 ZO J 
7 «CU 0 * 8 U. 


2 * 0 % 
74 CIQ 2 
24CI31 
7*064 
740157 
WW 
24 C 1 t 1 
2*Clfl2 
240103 
2 C 16 * 
7*0173 
7 *C 17 * 
7*0175 
7*0192 
740103 
7 *C 1 B 


16 7*5 

7 * J 44 

I t 2 25 


IE 1 19 

tt 1 T 9 

T 4 1 49 

It 1 10 

1 ft i 19 

It 1 19 

IE 1 49 


74 HCZ 5 I 

/ 4 HC 253 

74 HCJ 50 

2 *HCZ 60 

74 HG 273 

2 <HC 2 K 

24 HC 3/3 

7 *HCJ 7 i 

24 HCJ 90 

24 H 0393 

74 H 0533 

/aiHcrj* 

24 H 0595 
74 HC 69 R 
7 *H£* 0 O 2 
74 HO 401 T 
74 HC 4 U 20 
7 *HO (-024 
74 MG 4040 
-i n 4 n.:: 

,iHi; j.-j 

74 HG 40 TH 
74 Ht* 51 F 
7 *H 045 I 4 
7 iHC *539 
74 MC 46*3 


F 4 CZ 2 I 

74 PZ 40 

/ 4 C 244 

-•*£ 3-3 

74 C 374 

74 C 903 
7*raOB 
74001 . 
7*0912 
74 D 315 
7*0017 
7*0022 
7*0923 
740925 
7*0926 
500® 
BC07 


10 ft 

11 >49 
II l 19 
20 Zft 
l* 3® 
ZD 2 39 
20 2 39 
It E 40 
14 I 49 
20 3 39 
ZD 2 3!) 
10 J » 

N 3 19 


II 7fl! 
74 3 79 
10 3 30 
It 3 40 


tft 

t® 

1 19 
f ft 
4 49 

4 ft 

5 ® 
5 95 


10 


WIRE WRAP SOCKETS 
(GOLD) LEVEL *3 


19 pm WW 

7® pin WW 
77 mn WW 
Z4 fm WW 
ft pa WW 

3ft P* WW 


IK 
1.11 
1 23 
T B0 
1-71 
1 19 


t It 
1 It 
1 45 
1.001 
1-» 


ST 0.00 Minimum Ordar — U S Funds Only 
CaNlornia R&sidonls Add GVj% Salas Tax 
Shipping — Add 5% plus S1.SO Insurance 
Sand 5.A.5.E. for Monthly Salas Ftyer' 


Spec Sheels — 30* each 
Send S1.D0 Postage for your 
FWEE 1SW CATALOG 

Prices Subject to Change 



ELECTRONICS 


VISA' 


1355 SHOREWAY ROAD. BELMONT. CA 94002 
5/«» PHONE ORDERS WELCOME — f415) 592-8097 Telex: 176043 


1 I 0 'FOP 

H0/200 

ltd'lft 

nance 

iLBBZtf 

ll0t4£W 

iMJOita 


LINEAR 


LM 3 G 9 K 

LMXSh 

LMF.Lt* 

LIU 1 IDI 

LM.Fl/* 

LM 317 T 

LMJfTX 

LM 3 r 9 Q» 

Lidqi-oai 

lM5F2tKb 

■ufflw n 

IM 3 ZW-F 5 
-M 3 rat- 2 * 
iKSMft 

LM 02 UT 17 

5 .M 320 F 15 

LM 3 JOt -74 

IM 3 Z 2 N 

LM 373 K 

LM 324 N 

LM 32932 

LM 331 * 

LM 3 HZ 

LM 3357 

LMiJft/ 

LM 3 J 2 MP 

LMBfl 


LUjeW-5 

IMJ 40 K 12 

FMJ40K-15 

LM 04 W -24 

LMH 01-5 

LM 340 T-F 2 

LMS 40 T-F 5 

LM 340 T -24 

LM 34 IP -5 

lM 341 f -12 


LMC 141 IMS 

LM 34 S 0-5 

LM 34 J 012 

LMO 42015 

LF94nU 

IU3UN 

1 731.1* 
LFSJ. 
S.F3S4* 

HHfl* 
LM350* 
LM.J5W 
I LOFItF 
UQ 73 H 
Ltor/h 


. Mjdl* 00 

.M 39 JN 

tMMft* 

1 M 399 H 

FI 4 & 4 W 

'L 4 fltCF" 

FiEWsV 

*fb 44 N 

*fbb» 

KEbSW 

M9-L5a 


MS 70 K II 3 % 


LM 7 M 1 N 

LMrrilf 

|M'2» 

LM73M 


LMZ 3 SN 14 1 ® 

IM 741 CN I .35 
IM 747 N (4 m 
LM 748 * 9 . 50 

(.Mlllffl* I* 1,49 
MD 330 AI 9 I® 
MCOft 9 '.79 

MD 3 W 9 '40 

MC 43 M Fi 1 % 
LMI 45 EV I 1 % 
LMH 5 S 0 IF I 59 
LM 14 BBH It 89 
LM 14 BW H .89 
LM14Sin » tft 
L-HlHBOi 9 ® 

LM 1 B 00 H It 2401 
LMEB 71 N II 2 ® 
LH 1 BT 2 K II 125 
LMLB 77 N -9 14 £40 

LMFBeSN II £.25 
LM 1 - 096 * II 2 ® 
LM 30 Q 7 T F® 

L1.N20CJA 10 ft 
IB .195 
HC 2 W 14 2 ® 
WBHI 19 fft 

mnii s* 3 .® 

1 MS 77 P I % 

LML 47 BP 2 M 

LM79C:* li Ml 
LM 29 (I 2 K 14 ft 
lMZWT* li 2.49 
LM 31 B® IE l.ft 
LMftCO* 14 .59 

LM 39 C 5 C* I F .19 
LMftDg* I ® 
LM 3 S.t 4 h II 2 .® 
LMfttSk II 2 ® 
LMft-OH II ?.% 
RC 413 GH U F® 
R£ 4 l 51 lfi I 1.06 
BC 4 I 94 TX 4.40 

FL44350CJI t r» 


LMISttn I 
LM 130 OO* If 
75477 a 


M003 198£ NaL Linear Da ta Book i® 2 pgi i S11.95 


68 BYTE May 1984 


Circle 214 on Inquiry card. 






































































































home computer ACCESSORIES KEYBOARDS — POWER SUPPLIES disk drives and supplies 


DISKETTE ACCESSORIES 


APPLICATIONS: * Security Warning ■ TetoDornnunre 

* Teaching * Handicap Aid 

* (nsliumeniation * Gamos 

The JE52G VOICE SYNTHESIZER will plog right into your 
compu ter and allow you to enhance alrtvosi any a^piJca- 
bon. Utilizing National Semiconductor's DfGFTALKER “ 
Sp-eech Processor 1C (with tour custom memory chips), 
toe JE520 compresses natural speech into digital mem¬ 
ory, Including the original inflections and emphases. The 
result is an extremely dear, natural vocalization, 

Part Na d*i cri p lion Rfn 

JE&20CM For Comnwdflra 64 A VIC-2D 5114.95 

JE52GAP Far Apple FI.II+. and ffe , .. .5149.95 


jEfiffi - mm maFim op?}™ - 

tfufci mas* l rtir JEfi4‘s w l>n ih 
rw-x? ^FHCM -Jt tlild II<VT| ITi* JEWyl A S3<Ti(lt cngirti MBrtjj rt feCfkhd r VBA5IC In 
CPjM btub^ij me sctt^wi id stntf cur-rates w# v 

HSZtt(0!l, 9600 au*l frert mu aid pant ,■ and 2 pop bra 
FOR A LiMireD TIME * SAMPLE OF SOFTWARE WRITTEN IN BAStC FOB 
THE TRS 8Q' MQOEL I, LEVEL ■ COMPUTER tel LA ALS06E PROVIDED 

JE664-AR5 FHinM Png. w.‘JEE65 Cwinn.$1195.00 

Aawmtrtad & TwJpd flncKnfes. JM 16 A MtK)Ulp.i 


EPROM JUMPER MQtHiES - ll*4S&T s JlWEfl MCOULE favr&b Msttotesa 
M-I* Muaile line (M-SfiM Hit A6H kr De pem prapimmq pusn m Be EPRCM jnri 
■vrtju !t TV EWKIM sackfi IiffrtelBflJ tir Iba uirlrisa- EFSEM 


l>e JttW Efflcu PnmfamiTir mnAUK and pneranis vinom BBtww EmQMs turn «ln 
sei.BiPtwn^dqwty.ailtt^iapiMiniPittirJEW^bWNnSttlWvfwB 
vj|i fl) Ittkli u ROM u EPltEM, :i'l nan JII nitHiHl curpulsi m die rpliaid j£56f RS232C 
BUS. ffl van n jans 1 me JE60L i fWAi nuv m acorfdad Vti u"ulHfin hj^uku 

irom naran (ral iksb Id an rp&rui mcrspocesw *i iwnraronMW m3 emiUim. lu 
4fiM arion tr urannali*. prgiqn !Wl waldSitm [V [rnjinm ginfert She JES6*'& HAMl 
dli be tPi ^uim ifed Qiidily 0i afl 'i Hr jnr*dir| dkihwnji uiiaed add Tons m die EPflCM 
b te pwantH!'» rind rteeti&ry el TV eiunu u* few ds^s DATA mu 
ADDRESS r, on™* teertomi Wrpm;l feirnn A U6fijff P» JM.IA- 
thilldn dhiiOri m DATA BQU Ubn UM wdIn EfflCM dEpbpd r, bcfli 

hertae«iyiandbaaivaidi Tw Vail pm tejfcns a anTrarini opnaioi tjua: T'v JSE4 
F’njg.wnma nrziiflOE- am M i^a Junwi waive liS hfad Wo«j 

JE664-A EPROM Prngnimmer.$995.00 

A*3@m«i«J & fastad (includes JM16A MDtJuiei 


V Iran 

Vi 


The JE750 Clock Kil is a versatile 12-hour digital dock 
wilh 24-hcKir elami. The clock has a bright 0.5 H high 
blue-green fluorescent display. The display will automat¬ 
ically dim with changing lighi coodiitons. The 24-hour 
alarm allows the user to disable the alarm ahd immediat¬ 
ely re-enable the alarm to actuals 34 hours later The kit 
indudes all documentation, components* case and wall 
transformer. Size: 6VL * 3H H W x 1VD. 


JE750 Alarm Clock KiL.. 529.95 


Easy to install Krta comsa complEle wllhSea 4164-2 t200na| G4K 
rfynamia RAMBajidconuei^H3nOOCJjAWrrtafe5n. Converts TR$-®0 
CdOT computers wirti 0, E. ET. F and NO Circuit boards to 3^t. 
Also converts TRS-30 color eornputier IMo64K. Rex DOS or OS-9 
requireit Id wPlue lull 64k RAM On all computers 
TRS-64K2...... S44.95 


UV-EPROM Eraser 


DE-4 UV-EPROM Eraser ... s 79.95 

liVS-11 EL Replacement Bulb ..$16.95 j 


VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 


JE520AP 


JE520CM 


• Dtnir 250 vrerd rocatuilary - affixes allow lire lormatiori ol men 
Than 5DO words * Built-in amplifier, speaker, VDlunre conrtrot. and 
audio jack * Recreates a clear, natural male voice * Plug-in user 
reedy wiffi decumentation and sample software * Case size: 
7tt“L k k 1-WH 


4-Digit Fluorescent Alarm Clock Kit 


Disk Minder 


MIMIPAK 

*$iprfls ip ih'a-i oisheiiet, *Wol*<aB PlaK IWhh dust 
COAtairnnUum - Durable smoked plastic ■ Stra. 4 T L x 
1%-H x 11.-D 

AW Hr. p^n^lfn _ Ahw 

Mp'ip Sn vfrV 10'I l ltt jMjIBMt li 95F 


Mail Pak r “ 


SI0.00 Minimum Order — U.S. Funds Only 
California Residents Add Sales Tax 

Shippmg —_Add 5% plus (i.SC Insurance 


. . FREE T304 JAMFCO CATALOG 

Send SJ.s.f. tor Monthly Satos Flytr! Prices Subject to Change 


Spec Sheets — 30c each 
Send *1.00 Postage lor your 
MFCO CAT 


ameco 


ELECTRONICS 


1355 SHOREWAY ROAD, BELMONT, CA 94002 
5/B4 PHONE ORDERS WELCOME — (415) 592-9097 Telex: 176043 


VISA 


13tfcTx4k,"W)t^-H 


Ifll. < 7^'W ji l^y-H 




Mitsumi 54“Kev Unencoded 
Matrix All-Purpose Keyboard 

- SRST KeyEwitchEB ■ 20 pin ribbon cable OOAnec- 
t*on ■ Low profile keys * Features: cursor controls, 
confrol, caps flocki, flindjon, onlsr and ahiPl Key? 
■ Color (keycaps): grey ■ w^nt t lb 

KB54..$14.95 


71-Key ASCII Cherry Keyboard 

■ 7 bii parallel ASCN wilh strobe ■ 11 key numeric 
keypad - SPST rtwchanicai keyswilches ■ 1&/30 
card-edge connedar ■ Foaiurec escape, conirol. 
Cursor controls, plus 10 add'!, special function keys 
- Color white - Wbight 2 lbs * Spec, inducted 

KBiaOl.. $29.95 


106-Key 8-Bit Serial ASCII Keyboard 

- Numeric and cursor keypad ■ 10 us&r defina¬ 
ble keys * 7 LEO function displays * Security 
lock - N-fcey rollover - Uses Intel 0048/374$ 
♦ Color; while w/blsck panel - Documentation 
included - Weigh! 61? lbs. 

KB 139.£59.95 


Power/Mate Coro. REGULATED POWER SUPPLY 

■ Input: T05-125^10-250 WC at 47-63 Hr ■ Line regulatron: - Three 

mourning surfaces - OvenmltBge protection ■ UL fBcogntzed ■ CSA CShified 

PWIMO Oirtpj! Kze Wwtghl Prica 


EMA5/6B 

EMA5/6C 


5V^A/GV«2 5A 4^"L x iiyiMt 2 fas $29 J& 

5VefiA/$Ve5A m*4WrJMl 4IIK $39,$$ 


POWER SUPPLY +5VDC 0 7 6 AMP. 12VDC 91.5 AMP SWITCHING 

■ taput 115MC. &J-40H? *> 3 flrap/JSOVBC, $0«r « r 6 arap -Fan kM.turner urBOkr 
Mipctsi«fcftw n i&^36vnci -ouipin 5vcc« r.eamp. nmjc* i 5 &mp -s*oaitAmtk 


t 11ki“Wi 13biT3i3^-H-W 


PS94VDS.. 


- $39.95 


KEPCO/TDK 4-OUTPUT SWITCHING POWER SUPPLY 

• Ideal tor disk drive needs of CRT terminals, microcomputers and 
vid« games ■ input 115/Z30v*C. 50/60Hz ■ Ouifwi. +SV e 6 Amp, 112V ft 
1.6 Amp. + lav fl 2 Amp. -12V ti 0.5 Amp > LJL recognized - CS A CBffflted 
- Size 7lk-Ln€-3/ie-W x l^dTH -W0*ghl 2 «H 

MRM 174KF..- $59.95 


4-CHANNEL SWITCHING POWER SUPPLY 

- Microprocesaar. mini-computer, terminal, medical equipment and process 
control applications 1 Inpul; 90-130YAC, 47-440Hz - Output: F5VDC « &A. 
-5YDC ARM 2VDC B1A * 1 2VOO B1A * UfiS >egutalions: ±0.2% - Ripple: 
3QmW p-p ■ koad regulation -1* - Overcurrcnl protection ■ Adi Sv main 
□utput ± 10ft. - Size 6%1 x 1 S*W * 4-15/16"H - Wfeighl 1 ^ 1&s 

FCS-604A..... $69.95 each 


Switching Power Supply for APPLE II, II-l- & lie w 

■ Can drive four floppy CJi$k Drives and up ta eight expansion canio 

■ Short circuit and overload protection • Fits ln$«Je Apple compuler 

■ Fully regulated -^SV 6 SA, +12V ® 3A, SV e 5A, -12V © 5A 
- Direct plugrir power cord included * Size; 9 VL * 3VW * 2Hi"H 
* Weight: 2 lb* 

KHP4QQ7....$79.95 


DISKETTES AND ACCESSORIES 


5V* m and 8 M Diskettes 


FLOPPY DISK DRIVE 


* Single-Sided 

* 77 Tracks 

* 400 1 BOOK Bytes 
Capacity 

* Industry Standard 


FDD100-8 ..$169.95ea. 


SV4" APPLE'" 
Direct Plug-In 
Compatible Disk Drive 

* dm Okugtn SU9D ■Kltinlct * 113K 
rvmittid ilcng* - 3& (ncOi - ebrnpUlbli 


IruHer card * 4lit. 6'L k 3*"* x 

M/irn > iHwr a% ifa 

ADD-514 ..$195.95 


+5VDC @ 6 Amps 
+12VDC @ 4 Amps 
-12VDC 0 0-5 Amps 


Microcomputer 
Power Inc, 
Regulated 
Power Supply 

- R&rfeet tar qomputor or disk 
drive systems ■ Supply has AMP 
connectors tor direct connec¬ 
tion to (wo 5Vi" disk drives 
* Cooling ten - Fnpul: 1007115/ 
200/23QWC 47-G3HZ - Output 
(above) ■ Weight: 9 lbs. 

CPI 67...$59.95 


l3HT.i«6lk-WiS-H 


i ni£i i Profecf Yourself... 

—. DATASHIELD 

Surge Protector 


Model 100. 


- Eliminates voltage sprluo* and EMI- RF1 noisa 
before u can damage your eqwpmem or cause 
date teas - 6 month warranty - Power dissipa¬ 
tion (100 microseconds)' 1,000,000 waits - 6 
sockets ■ 6 tool power cord ■ Normal linevofl- 
age indicator light - Brown out/tifack oul nesei 
awilch - Irtteighl: 2 lbs. 


DATASHIELD 1 * 1 
Back-Up 
Power Source 


Provides up to 30 minutes d 1 continuous 120 
WC 60*1? pertwer io your computer system 
{toad dependent when ygu have a black dUl 
or voltage sag - Output rating 200 watte - Six 
mcnlh warranty - YVIalgrrt: 13 lbs. 

Model 206 (PC200).$349.95 


IBM MEMORY EXPANSION KIT 
COMPAQ COMPATIBILITY 


SAVE HUNDREDS OF SSS BY UPGRADING 
MEMORY BOARDS YOURSELF! 

Moat Ol IlM popular ■namPry boards allow you to add an p4dlliona| 
SAIL, 1Z0K. 1G2K. nr 25&K. Tha IBM64K Kit will populiLn thaca bbVHdl 
ih 64K byl-a InCramanls. Tha Ul la e impla lg Inalall — Jual Insart ITup 
rlnt B4K FLAM rhljw In I ha prgridad eocItbIs m4 P#t H*a IWO grtMipfl 


IBM64K (Nine 200ns 64K flAMs). $49.95 
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IBM-PC/XT or PC compatible 
IEEE-488 INTERFACE 80ARD 


EEE-488 


* Implements the entire IEEE-488 
standard - transfer commands and 
data, perform serial and parallel 
polling. 

* A resident firmware interpreter 
simplifies programming and 

accepts any ASCII string or code 
including Tektronix Standard Codes 
and Formats and IEEE-488 
command mnemonics. Interpreter 
routines support BASIC, PASCAL, 

C and other languages. 

* Supports the PrtSc (print screen) 

key, and all BASIC print statements 
for I EEE-488 printers and devices, 

* Small size - see BYTE 11 /83, 
p* 314 

* Accepts a standard IEEE-488 
cable. 

* Uses only 16 bytes of RAM and 
no I/O ports. - , 

* A 116 page Reference Manual 

provides a tutorfal and programming 
examples for digitizing, interactive 
bus control, bus diagnostics, and 
many other applications, 

* $395 complete. There are no 
extra software or cabling charges* 


CAPITAL EQUIPMENT CORE 

10 Evergreen Avenue 
Burlington* MA, 01803 
(617) 273-1818 


iRM r# h rfaiifimurJi d! imBrnallonfll BuuHtJH M*bMne* Corfu 


Text continued from page 66: 
time you see this, much of what an¬ 
noys me will be taken care of. Even 
if there were to be no more changes/ 
I'd stay with it. There are enough ad¬ 
vantages already* 

Sage Faire 

The Sage Computer Faire was held 
in Reno in early February at the 
MGM Grand Hotel, where they stage 
the San Francisco earthquake twice 
nightly* The MGM dinner show is 
the most spectacular live stage 
presentation I've ever seen. 

That's not why I went. In the past 
two years. Sage Computer has taken 
the same commanding position with 
development systems based on the 
Motorola 68000 chip that Compupro 
holds with respect to the S-100 bus 
and systems based around the Intel 
8086 and follow-ons. Apple will sell 
a lot more Macintosh 68000 systems, 
but the Sage is faster, more versatile, 
and has more software, including ad¬ 
vanced languages, now . Moreover, I 
have it on good authority that there's 
more than one Sage being used to 
develop Macintosh software. 

For those who don't know, we've 
had a Sage II since the very early 
days of that machine. It was the Sage 
and Volition Systems Modula-2 that 
got me interested in that language. 
We've never had a glitch with it, and 
our Sage II is even now being used 
by Dr. Michael Hyson to develop il¬ 
lustrative programs for the introduc¬ 
tory Modula-2 book we are writing. 

This year the company brought out 
the Sage IV, which is faster, has more 
memory, and has a hard disk. Well 
be getting one this month. One 
reason I went to the Sage Faire was 
to look at software I might want for 
the IV. 

I saw a lot of it 

Fewer than a thousand people at¬ 
tended the Sage Faire* It reminded 
me of some of the early micro con¬ 
ventions, the fun ones before they got 
so large. There was a difference, 
though: although there were enough 
hobbyists and hackers to make the 
conversations interesting, there were 
also a number of industry heavy¬ 
weights to make it likely that what 
was said would have an effect. All 
told, I don't think I've more enjoyed 


a convention since the West Coastl 
Faire in Los Angeles where Carl I 
Helmers, my late mad friend Danl 
MacLean, and I invented thisl 
column* 

There's now plenty of software fori 
the Sage: decent text editors, FORTH I 
corresponding pretty well to what'sl 
described in Leo Brodie's Starting] 
FORTH , what looks like an excellent I 
LISP, and an impressive micro APLI 
(you have to buy a special terminal I 
in order to handle APL's screwy 
squiggles); there's UCSD Pascal; and 
of course there's Modula-2 from Voli¬ 
tion Systems, with the full Modula-2 
compiler and operating system to be 
available from Modula Research In¬ 
stitute very soon. 

There's a small but strong market 
in add-on packages, such as modems 
for communications and a rumor of 
an Omninet retrofix for both IIs and 
IVs* 

There are also application pack¬ 
ages: business software that works* 
In as small a show as the Sage Faire, 
it's possible to look at everything in 
some detail. I liked most of what 1 
saw* 1 was also able to talk to a 
number of publishers and their pro¬ 
grammers, pointing out features I'd 
like to see and things I didn't care for. 
Some promised to make changes. 
Well see. 

I've purposely avoided specifics in 
the above, because I don't like com¬ 
menting on things we haven't been 
able to run here at the Manor. Next 
month we'll have the Sage IV and 
whatever software I've been able to 
collect. 

What's important is that the Sage 
looks to be here to stay The factory 
in Reno is quite real, laige enough for 
considerable expansion if the com¬ 
pany needs it, and not so expensive 
that it will go bankrupt paying for it. 
There's an enthusiastic work force 
and a lot of in-house use of Sage 
computers. 

I've long thought Sage had the best 
68000-based computers on the mar¬ 
ket. Now I'm certain of it* 

Two Views of the Future 

Dr. William Godbout of Compupro 
and Rod Coleman of Sage are, in my 
judgment, two of a very small num- 
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GET YOUR 
MESSAGE 
THROUGH. 


EVEN WHEN YOUR MODEM 
SENDS IT BY WAY OF THE 
OKEFENOKEE SWAMR 


When you send data by telephone 
through nasty environments like this, 
it can run into problems tougher than 
just alligators. Problems like impulse 
noise. Chatter from the switchgear. 
Static from the atmosphere or bad 
weather. Distortion due to crosstalk 
or just plain white noise. 

To get your message through, 
your IBM PC or XT needs the ad- 
vanced performance features of the 
PC:lntelliModem™ It’s got the best 
receive sensitivity available today — 
actually down below -50 dBm. So 
now you can achieve a high level of 
data transmission integrity. Even with 
bad connections. 

Get patented modem technology. 

The PCilntelliModem is elegantly 
simple. Its patented design does it all 
on a single microprocessor chip, with 
just one crystal. Other modems take 


Blzcomp: A history of 
innovation. _ 

1980 invented first command-driven 
modem 

1 981 Introduced proprietary line- 
status monitoring 

1 983 Designed first single-pP 212A- 
compatible modem 

1983 Introduced first integrated 

voice/data modem for IBM PC 

1983 Granted patent on command- 
driven modem 


two, four or more /jPs (and even more 
oscillators), and still accomplish less. 

How do we do this? By creating 

parts the PCJntelliModem’s^^ 
no-compromise design offers 
higher reliability, a more com- H 
pact form factor, and lower costs. * 

This design elegance leads natu¬ 
rally to more elegant performance.Take 
line status detection, for example. The 
PC:lntelliModenVs adaptive, decision- 
directed logic monitors line status more 
closely than other modems. Even at weak 
or degraded signal levels. So it can 
make connections with less chance of 
error, by detecting signals for dial tone, 
remote ringback, busy and voice- 
some of which other modems ignore. 

Plan ahead with integrated 
voice and data. 

For opening up a whole new world of 
integrated voice and data applications, 
there's nothing like the PC:lnteilrModem. 
Literally. Its easy-to-use software pack¬ 
age “PC:intelliCom™- lets you switch 
repeatedly between talking or listening 
and sending or receiving data All at 


Make sure your modem has all 
these PC:1 nteHi Modem features 

Integrated Voice/Data 

■ Switch between voice and data 
communications 

■ Programmable telephone handset jack 

Status Reporting 

■ Line status detection (dial tone, 
busy, remote ringback, voice answer, 
modem answer, incoming call) 

■ Audio monitor 

■ Programmable status LED 
PCdnteiliCom™ Software Included 

■ 99-name on-line telephone directory 

■ Auto-dial, auto-repeat dial, auto-answer 

■ Link to another number if busy 

■ File transfer 

■ Data capture to diskette 

■ Programmable auto log-on sequences 
Compatible with Crosstalk™ and 

PC-Talk III™ 

Pulse and Tone Dialing 
Receive Sensitivity: -50 dBm 
Speeds: 110, 300,1200 baud 


the touch of a single function key. That 
means now both you and your com¬ 
puter can talk on the same line. With¬ 
out having to hang up, re-dial or plug 
and unplug a lot of cables. 

So if you’re designing microcom¬ 
puter datacomm products-or just 
looking fora PC/XT modem for your¬ 
self, check out the PCilntelliModem at 
your local dealer You’ll get the mes¬ 
sage. And so will they. Or contact: 
Blzcomp, 532 Weddell Drive, Sunnyvale, 
CA 94089; 408/745-1616, 


BIZCOMP 

Wfe 'we got people talking. 
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Heart of TEXAS 
COMPUTER SYSTEMS 


TRS-80 


We carry the full line of TRS-80 
computers, plus TCS upgrades. Gail 
for our tow discount prices. 

Model 100 Briefcase size. CALL 
Model IV Portable: CALL 
Model 12 , 16 at discount: CALL 
Model 12/16 Accessories/discount. 

The TANDY-2000 

Check out this terrific new computer from 
Tandy. Jt r s beautifully designed and very 
versatile. Four times faster than the IBM PC 
and has twice the floppy disk capacity. MSDOS 
compatible. It's a great machine and we have a 
great price. CALLI 


DISK EXPANSION m m, m iv 

1 Coni roller, Pwr.Sup. Hdwrjnstruct. $249 $379 

2 Kit 1. plus t/40-trk.Tandofi Dr S429 $479 

3 Kit 1, plus 2 /40- Irk. Tandon Dr. $589 $849 

3a Kit 3 w/2 80 trh drives S698 $729 

(dual sided 40s) 

Model IV needs 64K to operate. For 64K Ktl, CALL. 



Quality disk drlves-O.E. brand on ISM 
Available bare and In cabinets 


TM100-1; $159 
TM100-2: CALL 


CALL US IF YOU FIND 
LOWER PRICES' 


CORVUS 


25% OFF LIST PRICE! 


OMNINET- A high speed multi-user network that 
connects several computers for instant communication up 
to 4.000 feet away 


Save over $1 ,000 on a 20 mg. Corvui Hard Olik 
tystem for IBM PC and other compute™. 

5mg. $1649 10mg. $2279 20mg. $3049 



Single user or networking hard disk system for iBM & 
Apple. Lowest prices anywhere Priced from $1375. 

Id, 15. 21, 32 mg. & cartridge tape backup-CALL. 



Fast, dependable, versatile, low price. 


Gemini 10X 9m„ 120cps, FrictionTTractor 
Gemini 15X 15m. 120cps, Frictlon/Trador 



CompuDisk, high quality mini floppy disks 
from $1 ,70. Compare our prices. Disks come 
complete with hub rings, protective 
envelopes, write protect tabs, adhesive 

labels. Fully tested. Certified 100% Error 
Free. Guaranteed, SSDD or DSDD. Boxed or 
in Bulk. CALL. 


Heart of TEXAS 
COMPUTER SYSTEMS 

P.O.Box 1327 Arlington, TX 76004 

Toll Free 1-800-433-5164 
Texas 1-817-274-5625 

VISA, MC, cashier's check. Money Order No tax out of 
state. Texans add 5%. Prices sublet to change. 


ber of key people in microcomputer 
development. Both sell topflight 
development equipment. Both have 
similar ideas about the future of com¬ 
puters. Godbout and Coleman are 
both after the business market, be¬ 
cause that's where the high-volume 
sales are; but that's marketing 
strategy, not love. 

Their hearts are with the develop¬ 
ment of high technology, largely for 
its own sake. Each foresees dramatic 
increases in computing power per 
dollar, and each is obsessed with 
building machines that access huge 
amounts of memory and work at the 
fastest possible speeds. The similar¬ 
ity ends there. 

Bill Godbout 

Although Godbout's Compupro 
company makes a 68000 micropro¬ 
cessor for its S-100 development sys¬ 
tem, there's little support for the 
board, and If there are any plans for 
follow-on developments, such as 
adding the National Semiconductor 
16081 floating-point math chip, it's 
Compupro's best-kept secret. Dr. 
Godbout is betting heavily that the 
future of the micro lies with the Intel 
1APX286 and its follow-ons. In addi¬ 
tion, he's made some hefty invest¬ 
ments in technology based on the 
National Semiconductor 16032; 
there's already a Compupro 16032 
microprocessor board for the S-100 
bus. You might be able to buy one 
about the time this is in print; about 
the same time you can probably buy 
a 286 system, but you'll pay a stiff 
price for it. 

Within a year, though, prices will 
fall. They always do, and you'll be 
able to buy working machines with 
incredible power at reasonable prices. 
The trend toward more bang for the 
buck will continue; meanwhile, if 
you want to develop software for 
future computers, you can get a ma¬ 
chine to develop it on now. 

Godbout's development systems 
are based on the S-100 bus, which he 
figures will last a few more years 
before technology irrevocably passes 
it by. Meanwhile, you can buy a com¬ 
plete development system, with fast 
memory, disk drives, system sup¬ 
port, input/output, etc, , and change 


microprocessor boards as they arrive 
and you can have confidence tha 
Godbout will do his best not to leav| 
his customers hung out to dry. 

Dr. Godbout likes to talk aboi 
future computer technology. So do 1 
which is a good thing, since when wl 
get together even on thoroughly 
social occasions the conversation il 
likely to get technical, to the extreml 
boredom of the other guests. 1 havl 
notebooks full of his speculation! 
about the 16032, memory manage! 
ment, math chips, and the future ol 
operating systems. In brief, he thir 
supermicros in the future will be buil] 
around either the Intel 286 anc 
follow-ons or the National Semicon| 
ductor 16032 and its upgrades; anc 
that the operating system of thd 
future will be multiuser multitasking 
Concurrent CP/M—which will bd 
compatible with, possibly based on] 
and look an awful lot like Unix. 


Secrets 

Like Bill Godbout, Rod Colema 
likes to talk technology, and until 
very recently his Sage Computer was 
one of the most open companies goJ 
ing. Almost anyone could call hii 
and get him into a conversation or 
his view of the future. 

Lately, though, his marketing anc 
public-relations people have advisee 
him to be a lot more careful, and he's! 
reluctantly taking that advice: for ex-1 
ample, everything said about future! 
Sage products at Sage Faire was notl 
only off the record, but preceded by! 
a formal nondisclosure agreement.! 
Unlike Compupro, Sage doesn't Havel 
multiple product lines. The Sage is al 
great 68000-based development sys-l 
tern, but it also has to be Sage's busi-l 
ness system; and although the Sage I 
has been profitable from the first I 
month it began shipping computers A 
the company is critically dependent I 
on shipping machines to maintain its] 
cash flow. There's no big wad of ven-1 
ture capital behind Sage; 90 percent] 
is owned by the three original! 
founders. 

Thus, Sage is subject to the "Os-1 
borne phenomenon": announce¬ 
ments of future machines killing sales 
of present ones. I think the company 
worries too much: the present Sage 
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Get the most computing power from your 
IBM/PC Jr with these exciting Amdek monitors, 

The COLOR-! accepts composite video input 
for complete compatibility . , . and it has a 
built-in speaker and quality resolution. It's the 
most popular color monitor in the entire world! 


The VIDEO-300 with amber or green screen 
provides 80 column text or graphics display 
capability and its nylon mesh, non-glare 
screen eliminates distracting reflections, 

Both monitors are backed with the best 
warranty in the business (2 years!) and you 
won J t have to shell out a lot of money to own 
one 




II and Sage IV are proven systems, 
with new software coming out every 
week, which is what business cus¬ 
tomers want. It's one of Pournelle's 
rules for users: the best computer to 
buy is a development system after it 
has been around a couple of years. 
You get state of the art with the bugs 
out. 

I didn't really need a confidential 
briefing to know that Coleman is not 
standing still, and he was speaking 
on the record when he said that "the 
68000 is a generation ahead of any¬ 
thing Intel is building" Obviously 
Sage is going to track new 68000 and 
follow-on technology and 1 must 
have a dozen letters from readers tell¬ 
ing me the virtues of the 68010 and 
68020 chips. It's also obvious that any 
dramatic improvement in 68000 
speeds will require some kind of 
floating-point math chip. In answer 
to an audience question, Coleman 
said he expects 256K-bit RAM chips 
to be available at reasonable prices 
late in 1984; and everyone knows that 
really big hard disks are just now 
coming onto the market. 


Put all that together, and lay a 
french curve through the speed, 
memory disk capacity and price of 
the Sage II and Sage IV plotted 
against their date of introduction. 

Thus, the only real secrets Sage has 
are when it will bring out the new 
stuff and how much it will charge for 
it: and Coleman gave a clue to that 
when he said, in a nonrestricted 
speech, that he doesn't consider a 
new chip a real part until its price has 
fallen to 50 percent of the introduc¬ 
tory price. "By then it's not only 
cheaper, it's more reliable. The bugs 
are shaken out, there's probably been 
a new mask, and usually there's a 
second source," Coleman said. 

It doesn't take a very large com¬ 
puter to predict what Sage is doing. 
On the other hand, it doesn't take a 
market survey to know that business 
customers aren't interested in state of 
the art: they're interested in software, 
service, and reliability. Sage's busi¬ 
ness sales aren't going to depend on 
the ability of Coleman's marketing 
people to shut him up about new 
Sage products: they're going to de¬ 


pend on Sage's ability to market what 
I'm now willing to say is the best 
68000 computer available. 

Rod Coleman 

Coleman believes in the 68000 chip 
as strongly as Bill Godbout believes 
in the Intel family. Where Godbout 
says that "unless you know what 
you're doing, don't fool around with 
68000 machines," Coleman believes 
the 68000s are the real beginning of 
the supermicro. 

Coleman spends more time worry¬ 
ing about software than Godbout 
does. Unlike Dr. Godbout—and 
many 68000 enthusiasts—Coleman 
rejects Unix as too big, too slow, and 
too incomprehensible. "Just how dif¬ 
ferent is Unix from Adventure?" he 
asks. "You get to wander around in 
the Unix command structure and try 
to find out if you can make it do any¬ 
thing useful. Once in a while you get 
hints, like 'Volume not on line.' At 
least UCSD p-System puts seven 
words across the top of the screen. 
That's more than Unix—or CP/M for 
that matter—ever did," 


a STRICTLY BUSINESS AT A DISCOUNT 


IS 


rinters 


disk drives 


AMDEK AMPLOT l&' u,u !!! J . ’869 
Houst, Inst. Plo tte rs s Digitizer. - CALL! 

DDT M1TRIH 

EPSON FX80 & 100..*,,.Best Price! 

EPSON RX80 & 100 Best Price! 

EPSON LD 1 500 Best Price! 

Mannesman Tally Spirit 80 *289 

ProWriter/MicroPrism 80 *275 

Prism Color KfiRW”?!.*1495 

0KIDATA 928(93 . Best Price! 

0KIDATA ML84m CP ,.Best Price! 

0KIDATA 2410 PHcemarh 13 DO toil . . . . Best Price! 

TOSHIBA P-1351 & 1340 Best Price! 

GEMIN110X & 15X *2B5/*425 

TJ. 855 24 WRF PIN HEAD ... Best Price! 

NEC P2 & P3,y 0 „.Best Price! 

DIABLO P38 (dDQCPSi. Best Price! 

LQ Feeders NEC 3550 & L iron SiiJAinti , , - saves! 

C .nnrtJn, Buttend Modal Ato Avdiiabit f 1 A I 1 i 

brapp ier FardhtlHturtec *Fu rApplte . LALL! 


chips IBM*PC 


INTEL 8087 Coftracesuai r.. CALL! 

64K RAMCHIPS. *55*160 

IB4K-9 CltpFUpgra* 4«U (19!* JJ Chtp’Upyraflt Kilt 
CALI FOR PUUrt ON dUANTITV CHIP PURCHASES 

Adm lnwti CM* .pnMJ iu*p:C tn chanp wlhmjl Mika, 

IBM is a naluruffo □! Inlnrolmid Diiiiiq MatlnA 


LETTER QUALITY 

NEC SPINWRITERS 71)50 3DSD A 7730 Best Price! 

DIABLO 67D. 63D, GIDttS- . r - -. Best Price! 

C-ITOH Funiirmifi 155 cpsl . . M055/M 455 

QUMEIS! . Best Price! 

BROTHER HR15 & HR25... *449/CALL! 


monitors 

nnp ii * u 10 AmbEi ■ FUins oH IBM 
rbblVIAA 1 £. Mono Card * 72&h a 350* , . - 

Best Price: 

nno CD 1 O 6B0I40Q * Non iMarlanad Mode 

r bo on- 1 Z kaw/h#** im - 

Best Price! 

PGS-HX 1 2 Hi Has 69G Dal RGB. 

Best Price! 

QUADCHROME„. 

Best Price! 

AMDEK Color 11+. 

*399 

AMDEK Color IV, m., . 

Best Price! 

AMDEK 300A|300Gi:. 

*1497*139 

AMDEK 310A£^SRtk-. 

*195 

graphic cards 


UCDPI il CO MunochmiM Graphics )QCQ 

ntniTULtaSuippurriLDTUSlZS. MM 

PLANTR0NICS Color CALL! 

Graphics Master Graphics Sapporlirn Lams - Low Price! 

QUADC0L0R I 8 It.CALL! 

Paradise Sy*SMS5iE1?? .*379 

r*TD Braphiui Pbut Cnfar & Mono Graphics * P*i Poll p Al I I 

O I U RAM D'sl(*!>pBBlBr"Lf1e Pan foil* Op C, ClfciCAl • . * ■ ■ ■ ■ LfHLL. 

Mi iltinranh m Cfll m * 350* (ME 

1VIUI liyfdpil tflljjf (jjiphtcjto64OK 1 4D0v*0pE.Par.Port■ . . . Wl W 


FULLV IBM PC 
COMPATIBLE 


TANDONTM 100-2 

CALL FOR QUANTITY PRICING.. . -- 

Vi HT. DISK DRIVES TOP NAMES 

SOU T H' S LARGE SI SUPPIY* DEALER INQUIRIES INYITE0 . 


>209 

*189 


hard disks 

Peachtree 

Peripherals 

PH 

Irdualry'i Saar Buy>’Q MdsjP 

1 1 Auto Bmi-Buik ttPDui frt- Pwfir 
U Inferul ar Ei wriul IflrtaHmitii 


CVOPCM MJ « ?D MEOF WlSlIMJTIir TlflB PAIIf 

oTOutfM futr* A Formatting rAs* 1 TALLCHASS . - - L>riLL. 

TCP mi A D 6 Won RanflMflbta Inliinal, ilm f" A I 1 | 

| Cl, IVlAn IQ. 15, 7E, 33wiBp1 & may fianiGiJBlllR .LrHLL. 

mMCr A Ituriirxilh 001 ■ IQ MED flrmwAH f 1 A I I 1 

IU1VICOM Carii'ioy^s * Singlen DtniUln 0ir»t. IjHLL. 

DAVONG 10 MEGJF .. M595 

SYSGEN IMAGE STAr*.CALL! 


multifunction boards 


AST SixPak £££&&*£?... Best Price! 
AST MegaPlus ,. Best Price! 

AST 1/0 PlusSiSlKlsr... ■ Best Price! 
0UADB0ARD Haw Vault* 64 304k . *2797*569 

TECMAR CAPTAIN,,™*. *269 

SEATTLE RAM + 3 F ujJi^Dd i IMC S>E pcm I a r. . *199 

TALL TREEsukj ntMwijBiDm.*649 

PROFIT Systems £££»»,,,., *299/*680 
BABY BLUE II HAMifiili*Spd(i1p*F i irn Stj1km>e . Best Price! 

PC Blossom .Best Price! 

MAYNARD ,. Best Price! 


74 BYTE May 19*4 


Circle 267 on inquiry card. 



















































He also points out that CP/M was 
designed to work with a Teletype 
(TTY), a device that couldn't transfer 
information with any speed at all. 
Now we have hardware that can store 
a lot of information and tell it to us 
quickly; why are we stuck with oper¬ 
ating systems based on obsolete tech¬ 
nology? 

He also sees the future belonging 
to multitasking—and to integrated 
software, huge software projects that 
tie together spreadsheets, databases, 
word processors, accounting sys¬ 
tems, calendars and all the other 
tasks we now ask computers to do 
one at a time. In Coleman's view, 
future operating systems will do 
much of the work for the program¬ 
mer. That means they'll be big, a full 
megabyte and more—which in turn 
means that the micro will have to 
work fast to make use of all that code. 

Huge software projects are beyond 
human capability. Adding more 
people to the job eventually brings a 
point of not merely diminishing, but 
negative return; adding another per¬ 
son to the job requires enough man¬ 


agement and training that the ex¬ 
panded team produces less than it 
did before the new people were put 
on the job. Since we will need huge 
integrated software packages, the 
only answer is modular software— 
which is what both Modula-2 and 
Ada were designed to accomplish. 

Coleman's only comment about 
Ada was that it was designed by a 
committee. Modula-2, on the other 
hand, was guided by a single (and 
brilliant) mind. It can, perhaps, serve 
as a software bus, with new software 
making use of previous modules— 
but only if there's some kind of stan¬ 
dardization of the Modula-2 library. 

At the founding meeting held in 
Zurich last March of the Modula-2 
Users Association, all the major U.S. 
and European Modula-2 publishers 
agreed to work together in standard¬ 
izing the Modula-2 library. Niklaus 
Wirth, Modula-2's inventor, pro¬ 
nounced himself very pleased with 
the meeting. 

One thing Coleman is certain of: 
the future doesn't belong to obscur¬ 
antists, but to people who can design 


systems—hardware and software- 
accessible to a lot of people. "It has 
to be simple, like a doorknob," he's 
fond of saying. 

His picture of the future has many 
of the elements that Larry Niven and 
I put into the society of The Mote in 
God's Eye. In our novel, everyone car¬ 
ries a pocket computer, which is used 
by asking questions in ordinary 
English. (Well, in our novel it's 
Anglic, since we set this rather far 
into the future.) The pocket com¬ 
puters are tied into enormous data¬ 
bases; anyone can get the answer to 
almost any question simply by 
asking. 

In my speech at NCC last year, I 
said that by the turn of the century, 
anyone in Western civilization who 
seriously wants to will be able to get 
the answer to any question whose 
answer is either known or calculable, 
I see no reason to change that predic¬ 
tion. Neither does Rod Coleman. 

So What's Coming? 

If you take what Coleman and 
Godbout say and cancel out their dis- 
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By The AcbTbCAj ty&Tlt System 

Letter Quality 

Say goodbye to correspondence quality and hello to barney ty<ynt‘s 
high-resolution, proportionally spaced letter quality. ’ Scutum 
9>e>?d provides fonts in sizes from 8 to 40 points; styles include 
Roman, Bold, Italic, Script, Old English, and more. All this on 
low-cost Epson (MX, RX, FX) and Gemini 10X printers. &o*um 
&< yrU is an easy-to-use software package for CP/M and IBM PC 
compatible systems; no special hardware or installation is required. 

Create Your Own Characters 

You can use over 30 font sets in the Sawney fy&rd package and 
furthermore, can create any new characters or logos you like, up 
to 1 inch by 1 inch. A database of over 1500 characters is 
included that makes it possible to print foreign languages and 
mathematical notations. 


Font Style Samples 
amaii medium large Bold Italic 

Sans Serif ©16 Sngltslj 

Numerous Applications 

tyaney customers, numbering in the thousands, are 
constantly discovering new applications. 

Business and personal letters 
Custom forms, invoices, labels, signs 
Foreign Languages 
Mathematical Notation, Greek 
Super- and Sub-scripts 
View Graphs 
Custom Letterheads 
Resumes 

Articles for publication 
Newsletters, brochures 
Complete manuals 
Advertisements 
Invitations, place cards 

(This ad was printed on an Epson MX-80 printer. Call for an actual sample.] 
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agreements, you still get a compre¬ 
hensive picture of the new super¬ 
micro, It will have a bit-mapped 
screen and be able to do high-reso¬ 
lution graphics. There will be a good 
programming language integrated 
into the operating system, which will 
be enormous. Unix-sized even if it's 
not Unix. The machines will be fast. 
They'll have several megabytes of 
memory. They'll do coprocessing, 
which is to say they'll do several 
things at once. They'll have access to 
really large data storage, probably 
hard disks with 100 megabytes. 
They'll be able to talk to other 
machines and do it transparently so 
the user doesn't really have to know 
the difference between accessing his 
own hard disk and accessing one on 
the other side of the continent. 

The operating system will be large¬ 
ly menu driven, and comprehensible 
to ordinary people. Both Godbout 
and Coleman have plenty of contacts 
within the software-development 
community; Bill Godbout often talks 
with Digital Research's Gary Kildall, 
while Rod Coleman's people work 
closely with Softech, Volition, and 
the Modula Research Institute. Com- 
pupro and Sage are in a position to 
have major influence over software 
development. 

However, their interests differ. 
Coleman worries about software de¬ 
velopment a lot more than Bill God¬ 
bout does. Although Compupro is a 
much larger company than Sage, 
Sage has more software people and 
works harder at integrating outside 
software into its bundle. Compupro 
tends to have software development 
done through outside consultants. 

Both companies work at the fron¬ 
tiers of microcomputer develop¬ 
ment—and despite their different ap¬ 
proaches, both seem to be headed 
toward the same place, the world of 
supermicros. 

To Unix or Not to Unix? 

On Mondays and Wednesdays I'm 
sure Unix is the wave of the future. 
After all, IBM says Unix. AT&T says 
Unix. Digital Research is moving in 
the general direction of Unix and also 
getting closer to IT&T There are in¬ 
dications that Microsoft is getting 
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FOR cp/m: TOP QUALITY bottom price. 

Nevada makes it easy and economical to get the software you want and need. Need a better BASIC? We've got it. is BASIC 
not solving your business or engineering problems? Nevada COBOL or FORTRAN will. The media praises Nevada, and 
it's priced right: just $39.95-about 1/10 what comparable quality costs. For about half the price of one competitive pack¬ 
age, you can own the entire Nevada Software library! So don’t wait; order one or two or all of our bargains-today. 
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Finally, a better BASIC. This straight¬ 
forward language lets beginners write 
useful programs without limiting them to 
v simple programs. New Nevada BASIC's 
interpreter has Prof. Starkweather's great 
built-in full-screen text editor. You can define 
fX single- and multi-line functions. Plus there are 
full-matrix operations, Random Access and Sequen¬ 
tial files, program execution with a simple command, 
BCD Math-no round-off errors. With Nevada BASIC, micros can 
run tike minis costing thousands more. 

Whether you do business computing or 
learn computing for business, COBOL is 
the language; more business application 
software is in COBOL than In all other 
languages combined. Based on ANSi-74 
standards, Nevada COBOL offers many 
advanced features: Random Access 
and Sequential files, debugging capa- 
bility, COPY statement, character string, 

16 bit binary and decimal data types. Colleges use 
the fine documentation as classroom texts. Its Meld- 
proven by 10,000+ worldwide business, government 
and education users. Join them. 

COBOL Application Package-Book l 
Superior user documentation that saves even 
experienced programmers many hours, 

“If you want to 
learn or teach some¬ 
one FORTRAN, 
this is the package 
buy." ACCESS, 
zhlApril 1983. For 
learning and teaching, for sci- 
v ^ entists and engineers, Nevada 
is the perfect FORTRAN. Based on 
ANSI-66 standards (FORTRAN IV), its 
advanced features include IF.THEN,..ELSE 
constructs, COPY statement, CHAINing with 
COMMON, TRACE style debugging, and 150 verbal 
error messages. And you can intermix in-line 
FORTRAN and Assembly Language statements for 
special micro needs. Requires 48K RAM. If you're 
shopping for FORTRAN, look no further. 


O'-' 


Perfect for training, testing, virtually all 
v programmed instruction, and word puzzles. 
^ It's the ideal companion language for BASIC, 
COBOL, and FORTRAN application packages, 
because it so quickly solves training and 
▼ g? d ocu me n tat ion problems. Nevada PI LOT mee t s ai 1 

PILOT-73 standards and has many new features includ¬ 
ing a built-in full-screen text editor Prof. Starkweather's 
documentation is exceptional; 


the manual comes with 10 
free programs. See 
MICROCOMPUTING 
review, January 
1983, and you'll 
be convinced 


A well-thought-out 
product with excel¬ 
lent documentation 
and an astoundingly 
^ low priced MICRO- 
# COMPUTING, May 1983. 
Now, high-quality text editing 
for micros. A character-oriented 
full-screen display editor, Nevada 
EDIT is great for program editing as it’s specifically 
designed to create COBOL, BASIC, and FORTRAN 
programs. Simple to-configure, you 
customize tab stops, default file 
type, keyboard layout, and 
CRT by menu selection, 

Nevada EDIT may pay 
off better than 
any software 
purchase 
you've 

made, _ _ 

Money 

back guaran¬ 
tee: you must be 
satisfied, 
turn the pack- 
ag es (s) -1 n go od co n d it ion 
G with the sealed diskette^) 
unopened-within 30 days, and 
well gladly refund your money. 

CP/M is. a registered trademark ol Digitai Research, Inc TR5-B0 is a regis¬ 
tered trademark of Tandy Corp. Apple II is a Irattemark d 1 Appte Computer 
tec. Osborne is a registered iradenriarK ol Osborne Computer Corp Xerox 
B20 Is a trademark or Xerox Corp. Kaypro is a Iradeenar* of Non linear Sys. 
Heaih/Zenmh is a trademark ol Hsalh Core. IBM is a irattemark dl Interna¬ 
tional Business Marti in es. Corp. Nevada BASIC. Nevada COBOL, Nevada 
FORTRAN. Nevada PILOT; Nevada EDIT, and Ellis Compulmg are iradS' 
marks of EHis Compullng, tec * 1983 Ellis Compuiteg. tec. 


Send to 

ELLIS COMPUTING, INC* 

3917 Noriega Street 

San Francisco, CA 94122 Phone 415/753-0186 

Please send me; Software Packages 
□ BASIC □ COBOL □ FORTRAN □ PILOT □ EDIT 


Send my order for . . - packages to $39.95 each Total _ 

COBOL Application package to $9,95 each Total . 

Sales Tax . 
Shipping _ 


California residenls add Si. 1 2% Sales Tax. 

Outside NerlK America, add £6 per package for shipping. 
[Ppgtege paid within Norlti America ) Checks must be 
in U.S. dollars and drawn on a U.S. bank, 


Disk Format 

□ B" SSSD (Standard CF.M IBM 3740) 
5W' Diskette for: 

□ Access 

□ Apple CP/M 

□ DEC VT 180 

□ Epson QX-10 

□ Heath Hard Sector (Z-89) 

□ Heath Soft Sector (Z-90) 

□ IBM-PC (Baby blue or big blue card) 

□ Kaypro Double Density 


□ Micropolis Mod II (Vector Graphic) 

□ NEC PC 8001 

□ North star Double Density 

□ Northstar Single Density 

□ Osborne (Single Density Disk) 

□ Sanyo 

□ Superbrain DD, DOS 3.X (512 byte sec) 

□ Televideo 

□ TRS-00 Model I (Relocated to 4200 hex) 

□ Xerox 820 (Single Density) 


□ Check enclosed □ Mastercard □ VISA TOTAI__ 

Card #__ _ _Exp. Date_ 

Signal urc _____— 

Ship to: Name_____ 

Stre el___ 

City/State/Zip ____ 

The GP'M oporalteg system, an BOBO, BDS5, or Z-B0 microprocessor. and32K RAM 
are required. Note: Double Deneily drives Dan read Singte Density diskettes. 
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Less 
for lour 
Money 


If you do word processing on 
your personal computer, you 
probably know that there are 
many programs for sale to help 
you with your spelling. But the 
biggest spelling error youil ever 
make is paying too much for your 
spelling correction software. The 
Random House ProofReader 
gives you less for your money - 
less trouble, that is, and fewer 
spelling errors. The Random 
House ProofReader is based on 
the world famous Random House 
Dictionary. It contains up to 
80,000 words* depending on 
your disk capacity. You can add 
new words with the touch of a 
key. It shows you the error and 
the sentence it’s in. It instantly 
suggests corrections. It even re¬ 
checks your corrections. And it 
costs half as much as other 
programs with far less power. The 
Random House ProofReader is 
compatible with all CP/M 2.2®, 
MS-DOS® and IBM Personal 
Computer® systems. 



^DOM 

D,c noS§ 


House 
ProofReader 


*50 

For orders or information, see your local 
dealer or call 505-281-3371. Master card 
and VISA accepted. Or write Wang 
Electronic Publishing, One Industrial Ave. T 
Lowell, MA 01851. Please enclose $50 and 
specify your computer model, disk size 
and memory. 

Random Hfluie and the House deafen art registered 
trademarks of Random House, Inc. CP/M is a regis¬ 
tered trademark of Digit al Research, Inc. IBM and IBM 
Personal Computer art registered trademarks of 
International Business Machines, Ini'. MS-DOS is a 
registered trademark of Microsoft, Inc. 


heavily into the Unix game. Thus, the 
Intel chip family seems headed 
toward Unix. 

Meanwhile, a good part of the 
68000 chip community (with the not¬ 
able exception of Sage's Rod Cole¬ 
man) believes in Unix and thinks the 
68000 has a better architecture for do¬ 
ing Unix-like things than the 8086 
family does. It's even possible that 
Unix will bring about some con¬ 
vergence of software written for the 
8086 and 68000 series; at least the 
source codes in higher-level lan¬ 
guages ought to be transportable. It's 
vital to the micro community that we 
have as large a software market base 
as possible, so Unix may be a real 
boon to us all by allowing software 
developed on one kind of system to 
tap another kind of system's market, 
thus encouraging investment in 
really elegant programs. By Wednes¬ 
day evening 1 can convince myself 
that Unix is a friend to ail. 

On Tuesdays and Thursdays I'm 
certain Unix is dead. It's enormous; 
Unix for the IBM PC comes on 15 
floppy disks. You must have a hard 
disk before Unix even begins to make 
sense. 

Unix is slow. It's designed for a 
multiuser situation, which violates 
the first principle of the micro world: 
One User, One Computer, I fervent¬ 
ly believe in that principle, and thus 
I'm much more partial to communi¬ 
cations and networking than to 
multiuser concepts. 

Unix is incomprehensible. It tells 
you almost nothing and lets you 
guess what you did wrong. It can be 
modified, but I haven't yet seen one 
of those "easily constructed" user- 
friendly Unix shells that will be out 
Real Soon Now. By Thursday night 
I can convince myself that Unix is an 
enemy of the micro revolution. 

The rest of the week I refuse to 
think about it. 

USUS 

If we ever do develop truly 
modular software, some of the credit 
should go to outfits like USUS, the 
UCSD Pascal Users Society. USUS 
membership costs $25 a year, and if 
you've any interest at all in the future 
of modular languages, you should 


join if only to support the outfit. 

At the Sage Faire, a number of 
USUS committees met continually. 
There was some nattering about 
USUS business, but most of the dis¬ 
cussion was about standards. Since 
representatives of Apple and Softech, 
the two largest vendors of Pascal p- 
code, were present throughout the 
three days of meetings, there was at 
least a chance of accomplishing 
something useful. 

A typical problem considered at 
the USUS meetings was version con¬ 
trol for separate compilation. 

Separate compilation means that 
you write and compile your program 
in little chunks that never have to be 
recompiled. It saves a lot of time and 
work. 


If we ever develop 
truly modular 
software, some of the 
credit should go to 
outfits like USUS. 


Pascal was never designed for sep¬ 
arate compilation. Indeed, it wasn't 
originally designed to be compiled at 
all; it was intended as a teaching lan¬ 
guage. After Pascal caught on as a 
production language, some compiler 
writers added a kind of separate com¬ 
pilation capability to the language. 

Alas, that has its drawbacks. In 
particular, the "modular" capability 
additions to Pascal have no provision 
for version control. This means that 
you can play holy hell with programs 
if you make certain kinds of changes 
and someone else comes along and 
writes procedures that depend on 
your not having made your changes, 
ft happens more often than you 
think. 

There was a lengthy USUS discus¬ 
sion on how to modify UCSD Pascal 
to give it version control, Modula-2 
has rigid version controls, and Pascal 
needs them. Implementation would 
be simple. There are at least a dozen 
ways to do it—which, of course, is the 
problem. When I left there'd been no 
resolution, but they're trying, and 
that can benefit us all. 

You can reach USUS at FOB 1148, 
La Jolla, CA 92038, and you ought to. 

Text continued on page 82 
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Key Tronic Creates 


The Deluxe 
IBM* PC Keyboard. 


Get the most from your IBM* PC or XT computer system with Key Tronic's 
new K8 5151 low-profile, plug compatible keyboard . . and get the "SHIFT" 
and 4 'RETURN 5r keys in their proper place. 

The KB 5151 offers separate cursor keys, top-row function keys with 
removable template, and a handy pencil and book holder ridge. 

The KB 5151 features familiar typewriter key placement, Key Tronic's 
reliable, solid-state switch technology. LED status indicators and positive tactile 
feedback. 

If you’re purchasing a new IBM" PC T you can get It without their keyboard, 
and buy a Key Tronic Deluxe KB 5151 to enhance your system. 

Suggested Retail Price: S255.G0, 

For the retailer closest to you or information on Model KB 5151, call Toll 
Free 1-800-262-6006. (7 am -3 pm Pacific Time). Warranty information may be 
obtained by writing to the address below. 


k 


‘IBM is a ?e^fiwared irademark of IBM CorpamtiOF* 

key tronic Gome see us at Comdex Booths #'s 4848. 4850 

Jr M m 

THE RESPONSIVE KEYBOARD COMPANY * DEPT E5 ■ P. O BOX 146S7 ■ SPOKANE, WA 99214 * USA 
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And recently they wrote, “In scarcely a year, 
the Lotus Development Corporation has 
done for the world of personal computer 
software what International Business 
Machines has done for personal computers: 
it has created a product so wildly successful 
that scores of other companies are 
scrambling to imitate or improve on it.” 

Software News said, “1-2-3 has more 
capabilities than any other program in 
its class” 

It is the one product that without 


\ “VS. 20, lotus vfrj, No 

doubt has single-handedly changed 




flee* 


In the worl 
of business so: 
ware, there’s onl 
one number one. 

1-2-3™ from Lotu: 

And it’s been 
that way almost 
from day one. Since 
January of 1983, 

1-2-3 has consistently 
been at the top of the 
software best sellers lists 

And it’s the best sell¬ 
ing PC software in the 
world, for one very good 
reason. It’s the very best 
PC software. 

The PC software 
that simply does 
more for you. 

1-2-3 gives you the most 
powerful productivity software 
available today. An analytical tool 
that combines spreadsheet, graph¬ 
ics and information management 
into one incredibly fast, easy-to- 
use package. 

With 1-2-3, you can analyze, 
interpret and report information in 
seconds with just the touch of a key. 

And because it’s all one program, 
you not only work faster and smoother, 
you work smarter. 

But don’t just take our 
word for it. 

Take the word of the experts. 

The New York Times heralded 1-2-3 as 
“the wave of the future in business software. 

1-2-3 and Lotus are trademarks of Lotus Development Corporation. 
* Based on SoftseL Softalk Best Selling Software Lists. 1983. 
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Softalk simply wrote, “Lotus’s 
1-2-3 is so dominant, it doesn’t 
seem as though there’s room for 
other software.” And in 1983, 

1-2-3 from Lotus was good 
enough to be named a “Product 
of the Year” by both Fortune and 
Info-World. 

It’s the difference 
between getting by 
and getting ahead. 

What can 1-2-3 do 
for you? 

What it’s already done 
for hundreds of thousands 
t of PC users. Give you a 
proven business software 
. that can dramatically 
increase productivity 
for you and everyone in 
your company. 

After all, when it 
comes to looking out 
for number one, going 
with number one is 
the only way to go. 

To find out what 
1-2-3 from Lotus 
can do for you just 
visit your local 
computer store, 
or call 1-800- 


iSgjgBss*' 

li-WeeM”’ A 


343-5414. (In 
Massachusetts 
call 617- 
492-7870.) 


0 Lotus 

The hardest working software in the world. 


Circle 241 on inquiry card. 




1 - 2-3 

from Lotus. 


Maybe the best 

way to look 
out for number 

one is to 
go with 
number one. 



Text continued from page 78: 

Borland Turbo 

I have nearly a dozen letters from 
satisfied users of Borland's Turbo 
Pascal—and not one complaint* I also 
know three people who bought 
Turbo by mail and received it much 
sooner than they thought they had 
any right to expect; the evidence is 
that Borland really does ship on the 
same day it gets the order. 

Our own experiences have also 
been positive. Borland's Pascal cer¬ 
tainly rivals Digital Research's Pascal 
MT + in speed, compactness of code, 
and ease of use—and it sure costs a 


lot less* It's almost certainly better 
than IBM's Pascal for the PC. 

It's also the only Pascal, including 
IBM's, that runs on the PCjr—and its 
built-in editor is nearly as powerful 
as IBM's Home word. 

Recommended. 

Games .,. 

I always look forward to Avalon Hill 
computer games, largely because I've 
liked its board games for so many 
years. I'm also particularly interested 
in classical war games (I've got sev¬ 
eral banda of super-heavy cataphract 


What do you get when you cross 
1200 baud, free on-line time, 
and extra features at a price Hayes 
can’t match? 


Data Rate ? 

The MultiModem 
gives you a choice— 
either 1200 or 300 bits 
per second. So you can 
go on-line with the 
information utilities. 
Check out bulletin 
boards. Dial into corpo¬ 
rate mainframes. Swap 
files with friends. 

On-Line Time? 

With the Multi- 
Modem you get 
CompuServe's 
DemoPak, a free two- 
hour demonstration of 
their service, and up to 
seven more free hours 
if you subscribe. You 
also get a $50 credit 
towards NewsNets 
business newsletter 
service. 

Features & Price? 

Of course, the 
MultiModem gives you 
automatic dial, answer, 
and disconnect. Gives 
you the Hayes- 
compatibility you need 
to support popular 
communications soft¬ 
ware programs like 
Crosstalk, Data Cap¬ 
ture, our own Multi Com 
PC, and dozens of 
others. Gives you a 
two-year warranty, 
tops in the industry. 


MultiModem. 


But Better? 

Yes. The Multi- 
Modem gives you fea¬ 
tures the Hayes 
Smartmodem 1200 " 
can t match. Features 
iike dial-tone and busy- 
signal detection for 
more accurate dialing 
and redialing. Like a" 
battery-backed mem¬ 
ory for six phone num¬ 
bers. All at a retail price 
of just $549—com¬ 
pared to $699 for the 
Smartmodem. 

What do you get? 
The new MultiModem, 
from Multi-Tech Sys¬ 
tems. Isn’t this the 
answer you've been 
looking for? 


For the name of 
your local distributor 
write Multi-Tech Sys¬ 
tems, Inc., 82 Second 
Avenue S.E., New 
Brighton. MN55112. 
Or call us at 
(612) 631-3550. 


0 • &; && 


Trademarks UuUMydem. MurnCom 
PC Muin-Tectt tysfems. Inc—Ccmpu• 
Serve: CompuServe IrrhWdtXsft $etvt€£ S. 
an H i Pi B/ocJt company - -tJewzHet 
Newnt-tei — Crassrftift.' MfcrosryJ. 

Inc Dare Capture: Southeastern Soft¬ 
ware —Hayes Microcom¬ 
puter Products, Inc 



The right answer every time. 
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miniatures). Thus, I was eager to ged 
Avalon Hill's Legionnaire. 

We received it with two other 
games; one would not work withl 
Rana drives and Avalon Hill's copy-1 
protection system. However, A-H will 
honor its lifetime disk guarantee, sc 
if you get a game that won't work or 
your system, write the company. It 
will make the game work or give you| 
your money back. 

Another, Parthian Kings, has beer 
really popular with the boys. It ap¬ 
pears to be a form of chess, withl 
"Hammurabi" economics, combat,! 
and magic thrown in* I haven't hadl 
time to play it, but I note that thel 
boys have spent a good bit of timel 
playing, both against each other andl 
against the machine. 1 expect I'll like| 
it; I know they do. 

Legionnaire gets mixed reviews. II 
hated it. It appears to be a game of I 
strategy, but it takes place in reall 
time, which in practice means that it's I 
an arcade game masquerading as a I 
game of strategy* You're supposed to I 
give orders to your various Romani 
combat units, in much the same wayl 
that you might issue written orders! 
to units in a miniatures game. It takes I 
time for the units to get the orders, I 
and meanwhile something may have! 
happened to make the orders) 
obsolete. 

A miniatures game has rules con-1 
cerning just how you might be able 
to cancel inappropriate orders and 
send in new ones and how much ini¬ 
tiative the units are allowed to take. 
In Legionnaire, you have to move the 
cursor to the unit using a terrible con¬ 
trol system if you have the Apple ver¬ 
sion; there's an Atari version that's 
said to use the joystick, which might 
not be quite so bad. Once you have 
the cursor over the unit, it no longer 
carries out orders, but you can cancel 
old ones and give new ones. About 
the time you do that, something has 
happened on the other side of the 
board, and you must race the cursor 
over there, at which point another | 
unit is in trouble, and so forth. 
There's no time for strategy and not I 
much time for tactical decisions. 

1 suppose this is intended to pro¬ 
duce some kind of realistic "fog of I 
war" effect, but it doesn't, because it 
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SHOP AND SAVE. 




PRINTERS 


DOT MATRIX 


STAR MICRO HtCS 


Gemini—tOX 

$ 299-99 

Delta—10 

Cell 

QKIOATA 


QKIDATA—S2A 

Call 

OKIDATA—S3A 

Call 

OKIDATA-92 

Cell 

OKIDATA—93 

Call 

OKIDATA—54 

Call 

PLUG N PLAY 

Call 


YOUR 

\T!SFACTION 
5 OUR BEST 
OVERUSING 


C «TOM 

PROWRITER I 

PRO WHITER I | IBM) 

phg warren n 


letter quality 


TTJM&14 
Juki-6100 
JuM-Truttx Fean 
SterWrtter (40CPS) 
Slarwriler-Trsclur Feed 


5 379.00 
Call 
Call 


& 529 00 
$ 549.00 
Call 
11079-00 
Call 


SOFTWARE 



IBM PC s 

Lotus 

Lolita 1-2-3. 

Call 

Software Publishing 

pfs File 

$ 94,90 

pf$ fiepon 

$ 04.00 

pfs Graph 

S 94-99 

pfe Write 

$ 94 09 


SeltwQrtl 
Muitimale 
Mlcrpaafi 

FfigM Simuialor 
MuKiplar- . 

Word w mouse 
InloCnm 
Zork I. II. Ill 
Cbnllnenlal 

Home Accounting 
Monogram 

Dollars 5 Sense 
Sublogic 

Flighl Simulator II 
Broderbund 
Bank Siraai Writer 
L(g tuning 
Master Type 


$ 35 00 
$165.00 
$349.00 

$ 29 00 


$ 69 00 


5 35.95 

6 25.00 
S 35.00 
5 21.00 


5 64 00 
S 84,00 
5 64.00 
£ 84.00 


6 29.00 
6 49.95 


$ 25,00 
$ 25 00 
$ 21.00 


NOTE; Tula J& only a selected 
sample or our software 
Inventory. If we have odI 11 sled 
your particular need, call and 
we will get il lor you ai our 
i.intaniic prices. 


CENTENNIAL 

Computer Products, 


ii ^ 


•: ■: 1 


COLUMBIA The enhanced IBM Alternative 
MPC 1600 TRULY IBM COMPATIBLE 

IBM Hardware & Software compatibility In a Multi-User 16 bit 
computer, 128K. two aerial ports, one parallel port and 
& expansion slots. Monochrome. Color Graphics. 

Plus Over 53^00 of Software FREE: MS, DOS. CPM.&&, 

Tutor Diagnostics, Macro-Assembler, Basics'Perfect Writer, 
Speller, Calc, Filer, Llnk Home Accountant +, FAST GRAPHS, 
T.I.M.fV, Space Commanders. 

• COLUMBIA MPC 1600 

• COLUMBIA VP PORTABLE 

CALL for fantastic prices;; 

PRODUCTS FOR YOUR IBM PC/XT AND COLUMBIA 



QUA DR AM CORP. 

QuaijboBrd Multifunction Board 
Ful J EKpandafrlily From 64H to 364K 
Par. Prmler Port. Serial Port, t'c 
Ram Oigfc Dnvfi 
Quadlink-Apfjte On A Cfl*d , 

Mipotazer Fnni Spooler' 

Print Buffering From &K Ig 512K 
Why Wail For Your Printer^ 

AST 

6-Pack. Plus 64K lo 384K 
One Ser One Par. CC (starts at) 

10 Plus 

Clock Cel. One Set Pori 

STB 

-Super Rio J Caro &4K to 2&6K 
Two Ser.. One Par Port. Clock Cat 
Ram Disk. Cables Included w &4K 
STS Graphic Pius 
TECMAH 

Igt Mate w 64K 
Graphics Master 
2na Male 
Gaplam w $4K 

PRODUCTS FOR YOUR APPLE/FRANKLIN COMPUTER 


Can 

Call 


Cell 


5299-00 

Call 


$314.00 

Call 

$279.00 

$539.00 

Call 

$279.60 


HERCULES 

Graphics Cant 

AMDEK 

Multiple Adapter Interface . 

PARADISE SYSTEMS 
Murtidisplay Card 
IBM Mong And Cdlorgraphies 
And Par. Pori ... 

Plantronlcs 
Cotof Plus 
KEYTRONICS 

Enhanced Word Processing Keyboard 
Model KB $150 
Model KB 5151 

KRAFT 

Joystick 

Paddies 

TAG 

Joystick _. -- .... _ ... 

Paddleg 

KOALA 

Graphics Tattel 


$199,00 

cm 


$ 46.00 
$ 35.00 


$ 43.00 
$ 29.00 


$109.00 


ORANGE MICRO 

Grappler + f 119.00 

Buffered Grappler $169.00 

MICROTEK 

RV-611C Par. interface $ 63.00 

SV-622C Ser. . . Call 

Apple Dumpling 16K Call 

BAM 16K Ham Expansion S 73.00 

MICROSOFT 

16K Ram Expansion $ 75.GD 

5o6 Card $247.00 

ALS 

Smarlerm II fla Col Card (Apple only) $129,00 

VlDEX 

Ulnatenn $251.00 

Wdeoterm BO Co» Card S1S5.60 

PSI O Card $152-00 


KENSINGTON 

System Saver 

KRAFT 

Joystick . . 

Paddles 

TAG 

Joystick 

Paddles 

Serect-A-Pdrt. 

Trak-Bail . . 

PRACTICAL PERIPHERALS 

Micro-Butler 11 IfiK 

KOALA 

Graphics Tatter 


S 46.00 
S 35.00 

$ 43.00 

$ 2 $. 

S 43.00 
$ 47.00 


NO CREDIT CARD FEE 


Jnc. 


■Jan m G5LV1 to ctom Mi MiSflK CPKi iruTUlfl mcrbo* Is 
* M ^isOidL lanafv sailed wll* rmtulirlviir i »■*»*, ■ PO I i 
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MONITORS 


PRINCETON GRAPHICS 


HX-12. 

$499.00 

RX-12 

Call 

AMDEK 


30QG 12" Green 

$139.90 

300A 1? Amber 

$149.00 

31QA IBM CcmpBlibte 

$175,09 1 

Color l Compesiia . . 

$299-00 1 

Catar 1 + . 

$339.00 1 

Color II + 

$449.09 1 

BMC 


*\F Green ...... 

$ 09.00 1 

13' Color Composite. 

$249 00 1 

FLOPPY DISK 


DRIVES 


TAHDDN 


TM lflO-2 5Vi DS.-QD 32«< (IBM) 

$23500 

MICRO SCI 


A2 (Apple) 

$219.90 

Conlrotier (Apple) 

S 75.00 

HARD DISK DRIVES 

TECMAR 


Complete Lme 

Call 

OAVONG 


Compiaite Lme . 

Call 

MODEMS 


U,S. Rdbolics-Auto Dial 2l£A 

$499.00 

U.S Robollti-Passworo . . 

$379.00 

Signalman-Mark XII 1200 Baud 

$27900 

Slgnelman-Vglksmodem 

Call 1 

Novation O-Car 

$109.00 1 

Novatton-Smart Gil I03s-'2l2. 

$429.00 1 

Novation-PC 1200 B w.Crass Talk XVI 

Call 1 

HayaB-Gmarlnvadem 1200 

$499 00 1 

Hayaa-Smarlmedem 1200 B 

$43900 1 

Hayea-MicrDmodem ME w'Smartoom II . 

$241.00 | 

DISKETTES 


Me more* 10 per Psjk $Yj 5S/DD 

$ 25.95 1 

10 per bgx $Vj DS-'QD 

$ 35 95 1 

Etephant 10 per be* 5Y* SS/DD 

$ 19 95 1 

10 par be* BW □S.'DD 

$ 25.95 1 

Vertsallm 10 per bo* 5W SS/DD 

5 25.95 1 

10 per 50* 5V. DSOD 

S 3$ 95 1 

Watjash 10 per bo* & f A SS'DD 

$ 19.95 1 

10 per tie* 5Y, DS-'DD 

$ 26.95 1 


Discount 1 
on Disk 
Casa Lois 
(Huy 


NATIONAL ORDER DESK 

1 - 800 - 862-7819 ORDERS ONLY 


group) 


IN COLORADO CALL (303) 371-2432 
tear j-70 & HA 


10890 E. 47th Ave. (Near 1-7 
DENVER, COLORADO 80289 


HAVANA) 


VISIT OUR 
WAREHOUSE 


OPfjV 

9am-6pmM-F 
10 am - 4 pm SAT. 




































happens too darned fast. In the real 
world it takes minutes, not seconds, 
for a legion to turn and march. If you 
were to try to match actual real time, 
the game would take too long; but 
speeding it up the way the company 
has doesn't work either Alas, there's 
no provision for changing the time- 
scale factor. 

In addition, for reasons I don't 
understand, all the action takes place 
on a very small part of the screen. 
You see only a portion of the screen 
and have to scroll the map up and 
down and sideways in order to see 


the entire playing area. 

The graphics are lousy, too. All the 
units look alike; the only way you can 
figure out which ones are which is to 
put the cursor over one, at which 
point the unit is "frozen" in move¬ 
ment and combat, but you can read 
its designation and strength until you 
take the cursor away. 

Legionnaire has neither history nor 
realism nor playability to recommend 
it. Oddly enough, though, Phillip, 
who wants to be a navy jet pilot and 
has the family record for arcade game 
scores, likes it, largely because of its 


defects; it's really difficult to win, 
because not only must you be a good 
arcade game player, but also a good 
strategist. I notice, though, that he's 
taken to Parthian Kings again, and 
Legionnaire sits in its box. 

Hide That BYTE 

I have written a long piece of ad¬ 
vice for minicomputer establishment 
managers who want to get along with 
micros. Alas, there's no room this 1 
month, but it's at the top of my notes. 

However, I can't resist telling this 
story. 

It seems that the manager of the 
electronic data processing {EDP) 
shop of a Fortune 500 company de¬ 
cided to buy a bunch of micros. 
(Smart move; micros can do things 
that minicomputers can't, not be¬ 
cause the micro is more powerful, 
but because there's better software 
due to the larger micro customer 
base,) He made his choice and put in 
an order for about a hundred 
machines. 

Naturally the supplier asked why 
he'd chosen its product. 

"Read about it. Guy named 
Pournelle, writes in one of the com¬ 
puter magazines." 

"Oh, you read it in BYTE" 

There was a stunned silence from 
the EDP man. Then he said, "Uh, 
look, uh, no, 1 didn't see it there—" 

It turns out there's considerable 
prejudice against BYTE in certain 
circles. This chap was supposed to be 
reading Datamation or some other 
"professional computer" magazine, 
not BYTE for corn's sake . *, 

I expect there's a moral to that story, 
but I'll leave it as an exercise for the 
reader. ■ 

Jerry Pournelle is a former aerospace engineer and 
current science-fiction writer who loves to play with 
computers. 


ferry Pournelle welcomes readers' com¬ 
ments and opinions. Send a self-addressed, 
stamped envelope to ferry Pournelle , c/o 
BYTE Publications, FOB 372 , Hancock , 
NH 03449 . Please put you r address on the 
letter as well as on the envelope. Due to 
the high volume of letters , ferry cannot 
guarantee a personal reply. 


Circle 347 on inquiry card. 


Items Reviewed 


Compupro Hard Disk 

CP/M-8716 and BIOS 

Compupro 

3506 Breakwater Court 

Hayward, CA 94545 
(415) 786-0909 

$5495 

$250 

CP/M Utilities 

Workman and Associates 

112 Marion Ave. 

Pasadena, CA 91106 
(818) 796-4401 

$32.50 

CP/M-86 

Digital Research 

FOB 579 

Pacific Grove, CA 93950 
(408) 649-3896 

$250 

Legionnaire 

Parthian Kings 

Avalon Hill Game Corporation 

4517 Harford Rd. 

Baltimore, MD 21214 
(301) 254-5300 

$35 cassette, $40 disk 
$25 

Modula-2 Operating System 

Modula Research Institute 

950 North University Ave. 

Provo, UT 84604 
(801) 3757402 

$40 

$2.50 handling 

Sage II 

Sage IV 

Sage Computer 

4905 Energy Way 

Reno, NV 89502 
(702) 322-6868 

$3900 

$7300 

Turbo Pascal 

Borland International 

4807 Scotts Valley Dr 

Scotis Valley CA 95066 
(408) 438-8400 

$49.95 

8087 Math Board 

James Hudson Associates 

POB 2957 

Santa Clara, CA 95055-2957 
(408) 554-1316 

without memory $595 
just memory $595 
with memory $995 
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■ Without optional prim cr and modem. 

1BM ‘ is a registered trademark of International ISreliiess Machities Corporation. 
Sharp Electronics Corp. ? Paramos, NJ 07652 


Stale. 


With Sharp’s PC-5000 you can take your entire office with 
you, wherever you go. Do word processing on the train, order 
entry from a customer’s office or spread sheet analysis in your 
hotel room. It goes anywhere. 

It’s small. 

It weighs under 10 lbs? and fits in a standard briefcase. 

It prints. Quietly; with an optional correspondence- - 

quality printer. 

It comes with software. Word processing and 
communications. Also available are spread sheeting, 
executive planning and scheduling. 

It remembers over 80 (128K) typewritten pages. , J> 

And can be expanded to handle over 500 (896K), JK 

It’s compatible with a wide array of 
16-bit IBM® software. J 

It communicates with other computers 
and databases. 

It’s AC /DC with rechargeable 6-hour 
batteries. 

It all means travel time and 
commuter time no longer have to 
be downtimes. 

For more information 
call toll-free now 
1-800-BE SHARP 
or send in the 
coupon. 




FROM SHARP MINDS 
COME SHARP PRODUCTS 


I Sharp Electronics Cgrp-> 19ft9 E. Cornell, Peoria, IL 61614 

□ Please send me more information about Sharp's PC-5000. 

□ Please set up a demonstration. 

Name __Tide_ 

Company._____, 

Street_Citv- 


Dem. S-B-5-7-4 


































Epson. 

For those who need it, 
simplicity 


One computer. 

Two points of view 
The Epson QX JO personal computer 
To many, the Epson represents the 
ultimate in simplicity 

Just press a single key for die func¬ 
tion you require: word processing, 
scheduling, business graphics, address 
book or file management. One key- 
stroke produces your program. Hi ere 
are no rigamaroles to remember No 
disks to change. 

The result: you start to work 
immediately And you start being pro 
ductive, immediately With step-by- 
step prompts. In plain English, not 
computerese. 

Simplicity itself. 

Or is it ? 

The plain fact is that the ease of 
operation the Epson offers today is 
accomplished with a degree of tech 
nological sophistication most other 
computers can only promise for tomor¬ 
row—specifically fully integrated 
software, operating in an interactive 
environment. 

The few other computers offering 
such “simplicity'’" cost 15,000 to $15,000 
more. And most other computers can’t 
after it at any price. Which makes 
one wonder exactly what they do offer, 
in terms of either simplicity or 
performance. 


HOW MUCH CAN YOU DO 
ON THE EPSON? HOW MUCH 
ARE YOU READY TO DO? 


The Epson’s ease of operation 
may spoil you, but it certainly won’t 
limit you. 

Case in point: every Epson comes 
complete with an integrated soft¬ 
ware system — Vafchcs® — to effortlessly 
provide the basic functions for which 
most people buy computers. The 
Epson also comes with CP/M ®-80 2.2, 
so you can choose from the hundreds 
of programs in the CP/M library And 
only Epson offers an exciting new 
collection of seven best-selling pro¬ 
grams now specially enhanced to give 
you every powerful feature, plus Epson 
one-button simplicity- Included are 
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dBase II® Friday// 4 Microplanf 
Gmphplan™ VChrdStar® SpeUStar* 
and MailMerge® And the Epson also 
allows you to add MS™ DOS com¬ 
patibility, so you have access to best¬ 
sellers like Lotus • 1 -2-3® 

Best of all, you will run the soft¬ 
ware of your choice on the computer 
of choice. The high-performance 
Epson. With 256K RAM 128K dedi¬ 
cated video memory 1 ; The 
breath takingly sensible 
HASCI™ keyboard. 

Dual 380K double 
density disk 
drives. 



Graphics 

capabilities unequalled in 
its price range, A high resolution monitor, 
640 by 400 pixels, for clarity few 7 com¬ 
puters in any price range can offer. Plus, 
an RS-232C interface, a parallel printer 
interface, and internal space for up to 
five peripheral cards so you can expand 
your Epson as your needs require. 

One further point: all these features, 
and quite a few more, are included 
in the Epson’s $2,995 price. Some com- 
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Epson. 

For those who can handle it, 
performance. 
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puter companies ask you to pay extra 
for features like these. Most can not offer 
them at any price. 

That, too t is performance. The kind 
of performance that can make choosing a 
personal computer very simple, indeed. 


EPSON QUALITY OR, WHY 
WONDER WHAT TERRIBLE 
KLUDGES LURK IN WHICH 
SLEEK BOXES. 


“The Epson QX-10 is soundly designed 
and executed, I looked hard and found 
no evidence of kludging or shorting out 
anything in the name of economy All 
the connectors have gold on them and are 
of quality manufacture. The printed 
circuit boards are heavy; with soldermarks 
on both sides of double sided boards. 

The circuit boards are completely silk- 
screened with component labels, and the 
layout is as professional and clean as 
you will find anywhere. 11 

Isn’t this what you expect? After all, 
it's an Epson, 


A WORD TO THE WISE: 
GET YOUR HANDS ON 
THE EPSON. 


If you know computers, you 
know- Epson. 
J Epson 
printers set 
: the industry 

standard 
for quality, 
reliability 
and value. 
Rest assured, 
the same 
can be said 
for the Epson 
personal 
computer 
The satisfy¬ 
ing silence of 
the slim, Epson- 
designed disk- 
drives is one way 
for you to judge or; 
tor an inside-out 
perspective, here is an 
excerpt from a review 
by Jim Hanson in Lhe 
April, 1983 issue of 
Microcomputing * 


Is the Epson a simple, easy-to-use 
computer tor beginners? Or a sophisticated 
high-performance computer for the 
experienced? The answer is “yes.” And 
when you think about it, aren’t those two 
computers die one you need now 

For technical specifications, and 
the complete, 3-part Microcomputing 
review, along with the name of 
your nearby Epson dealer, call toll- 
free (800) 421-5426. California resi¬ 
dents, call (213) 539-9140, 

‘Excerpt reprinted by permission ofMkToeompLiting MagEDrine. 

Atl rights reserved. 

CR/M, dBase II, MicroplaaWordStar, Spd&ai; Lotus* 

12 3 are registered trademarks of Digital Research, AshtonTzte„ 
Chang labs. MicroPro (3), and Lotus Development (2). VakJocs, 
ticaphpLin, MS, and HASC 'J are trademarks of Rising Star Chapg Labs, 
Mktosofi, and Rising Star respectively. 


EPSON 

STATE-OF-THE-ART..SIMPLICITY. 
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Bulletin Boards in Space 

Amateur radio pioneering promises low-cost global communications 


The recent explosion of interest in 
personal computer communications 
using electronic bulletin-board sys¬ 
tems (BBS) has been paralleled by a 
rise in interest in data communica¬ 
tions among radio amateurs. Unlike 
their earthbound personal computer 
counterparts, hams are now raising 
the data communications ante both 
literally and figuratively. 

Amateurs are seeking approval to 
be on board a space-shuttle mission 
to be launched from Vandenberg Air 
Force Base in Southern California 
sometime in 1986, If all goes well, the 
shuttle will carry an experimental 
amateur satellite system called PAC- 
SAT (packet radio satellite) into a low- 
earth polar orbit. Midway through 
the mission, a shuttle astronaut will 
push a series of switches ejecting 
PAC5AT through the open shuttle 
payload bay. 

PACSAT will be placed into orbit at 
the bargain-basement price of $10,000 
as part of the National Aeronautics 
and Space Administration's (NASA) 
"Get-Away Special" This program 
was devised by NASA to interest 
organizations that might not other¬ 
wise be able to participate in the 
space program. PACSAT will be con¬ 
tained in a 5-cubic-foot package 
weighing no more than 200 pounds. 

When it reaches orbit, PACSAT will 
be the world's first space-based 
multiuser BBS. With several CMOS 
(complementary metal-oxide semi¬ 
conductor) ZBO-based (NSC800) 
microcomputers and 4 megabytes of 
RAM (random-access read/write 


John Markoff 

BYTE Senior Technical Editor 

memory) disk storage on board, PAC¬ 
SAT will herald the arrival of a new 
era of global data communications, 

PACSAT will allow licensed radio 
amateurs anywhere to transmit 
packet-switched digital messages at 
9600 bps (bits per second) for 
delivery within a 12-hour time 
period. As the satellite circles the 
globe at an altitude of 250 miles, in¬ 
expensive earth-based gateway com¬ 
munications stations will be able to 
transmit electronic messages on 
several ham-band uplink communi¬ 
cations channels. These messages 
will be stored for later retransmission 
by PACSAT to other hams around the 
world. 

The architecture of the PACSAT 
communications network looks 
much like baseband LANs (local-area 
networks) that use a carrier-sensing, 
multiple-access (CSMA) scheme to 
share a single wire in an office set¬ 
ting, However, in this case, digital- 
data packet communications will 
share a part of the RF (radio fre¬ 
quency) spectrum using a set of 
packet-switching protocols that are, 
in effect, an extension of the X.25 
protocols used in commercial packet¬ 
switching computer networks. 

To make the PACSAT network more 
efficient, the satellite will communi¬ 
cate directly with network nodes 
rather than with all amateurs. 

"The ultimate goal is for you to be 
able to connect your packet-radio 
(printed-circuit) board to a local- 
network node," says Harold Price, 
NK6K, an amateur-radio operator 


with a computer-science background 
who is serving as PACSAT's full-time 
project manager. 

"You could probably build 
messages off line" he adds. "You 
could use Wordstar to build your 
message and then tell your computer 
which amateur to send it to. What 
will actually happen is that your com¬ 
puter will connect up to the local net¬ 
work, put that message on there and 
say 'forward this/ and the network 
itself will take care of routing the 
message the best way If the person 
the message is intended for happens 
to be local, it will keep it locally until 
there is a check-in. Or it will be sent 
by satellite if the person is located far¬ 
ther away" 

Price admits, however, that the 
amateurs still have several years of 
development work before such a 
sophisticated network is in place. 

Two aspects of the project will be 
of great interest to personal computer 
users interested in data communica¬ 
tions. First, the PACSAT project will 
offer the first truly low cost global- 
communications network. PACSAT 
will be visible to every portion of the 
globe each six hours, meaning that it 
will function as an electronic-mail 
carrier in the sky taking data up on 
one side of the earth and transmit¬ 
ting it down to another point during 
a subsequent orbit. 

The Radio Amateur Satellite Cor¬ 
poration (AMSAT) is now designing 
PACSAT earth stations that will cost 
less than $700. The stations will con¬ 
sist of a simple digital transceiver de¬ 
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Figure 1: PACSAT system architecture . 

signed to operate at the 70-centimeter 
(435-MHz) and 2-meter (146-MHz) 
amateur-radio frequencies, a terminal 
node controller (TNC) used to con¬ 
vert an asynchronous data-commu- 
nication stream into synchronous 
digital packets, and a quarter-wave 
ground-plane antenna. These sta¬ 
tions can be connected to virtually 
any personal computer. 

'The antenna is extremely simple/' 
says Price, "In my case, it is simply 
two bent coat hangers located in a 
high place out of the way of trees and 
other objects." 

The second aspect is that the work 
radio amateurs are doing in satellite 
and packet-radio communications 
areas may ultimately find application 
in earthbound data-communications 
networks. Hams have begun im¬ 
plementation of several levels of the 
International Organization for Stan¬ 


dardization's (ISO) open system in¬ 
terconnection model designed to 
standardize communications systems. 

PACSAT is a joint project of AMSAT 
and Volunteers in Technical 
Assistance (VITA), a nonprofit 
organization spreading science and 
technology to poor countries. In¬ 
quiries have been received in most 
scientific areas. VITA will be the sec¬ 
ond PACSAT user, greatly acceler¬ 
ating the speed of communications 
between its projects around the 
world, 

PACSAT will, in fact, have two 
separate BBSes, each with a series of 
data uplink and downlink channels 
that will be able to handle com¬ 
munications with multiple earth sta¬ 
tions, AMSAT and VITA will each 
use a separate communication com¬ 
puter, known as a PEP (for PACSAT 
experiment processor), on board the 


spacecraft (see figure 1). 

Each PEP consists of an applica¬ 
tions processing unit (APU), a chan¬ 
nel control unit (CCU), and 2 
megabytes of system RAM, accessed 
by a bank-switching scheme, that will 
function as an electronic mass- 
storage system. A serial connection 
exists between the two PEPs to pro¬ 
vide redundancy and to permit AM¬ 
SAT to reconfigure the experiment if 
one unit fails. 

The APU provides microprocessor- 
based control for the PER It is based 
on an NSC800 (a version of the Z80 
microprocessor implemented in low 
power consumption CMOS) running 
at 4 MHz. This processor controls the 
BBS software and handles I/O (in¬ 
put/output) between two CCUs, each 
containing the modem hardware re¬ 
quired to move data between the RF 
links and APU. Each CCU is also con¬ 
trolled by an NSC800 and supports 
two uplink and one downlink com¬ 
munications channels. The CCUs 
function independently and each 
contains its own programs in 2K 
bytes of PROM (programmable read¬ 
only memory) and 2K bytes of RAM. 
This is done to keep the communi¬ 
cations channels as separate as possi¬ 
ble and to avoid having large 
numbers of data and address lines 
being strung throughout the satellite, 

"What we'll have up there is a 
multitasking, multiprogrammed 
operating system/' notes Price. 
"There will be many earth stations 
connected to PACSAT simultane¬ 
ously, and PACSAT will have to keep 
track of multiple users," 

To conserve processing power 
aboard PACSAT, ground stations will 
be able to request a file directory from 
the PEP on board the spacecraft and 
then search the directory for files on 
earth. Once a file is located, it can be 
requested and sent to the ground sta¬ 
tion at the same time new messages 
are being uploaded. 

The spacecraft itself will be con¬ 
trolled by a microcomputer called the 
integrated housekeeping unit (THU), 
which will keep the spacecraft 
healthy by handling navigation and 
attitude control, monitoring the solar 
cells, and collecting telemetry and 
sending it to the ground control sta- 


BYTE May 1984 89 














































ERG/68000 

MINI-SYSTEMS 


□ Full IEEE 696/S 100 Compatibility 

HARDWARE OPTIONS 

□ 8MHz, 10 MHz, or 12 MHz 
68000/68010 CPU 

□ 68451 Memory Management 
O Hardware Floating Point 

□ Multiple Port Intelligent 1/0 

□ 64K/128K Static RAM (70 nsec) 

□ 256K/512K/1 MB Dynamic RAM (150 
nsec) 

EH Graphics-Digital Graphics 
CAT-1600 

EH DMA Disk Interlace 
EH SMD Disk Interlace 
EH Vi" or Vx" Tape Backup 
D 5V«” or 8” Floppy Disk Drives 

□ 5MB-474MB Hard Disk Drives 

□ 7/10/20 Slot Back Plane 
EH 20 or 30A Power Supply 

EH Desk Top or Rack Mount Enel. 

SOFTWARE OPTIONS 

O 68KFORTH 1 Systems Language 

□ CP/M-SSKWS with C, 68K-8ASIC', 
68KFORTH 1 , FORTRAN 77, EM80 
Emulator, Whitesmiths* C, PASCAL 

□ IDRIS 1 0/S with C. PASCAL, 
FORTRAN 77, 68K-BASIC, CIS 
COBOL 4 , INFORMIX 1 Relational 
DBMS 

□ UNIX' SYS V O/S with C, PASCAL, 
FORTRAN 77, BASIC, RM COBOL', 
ADA', INFORMIX', Relational DBMS 

EH VED 68K Screen Editor 

□ Motorola’s MACSBUG and FFP 
Package 

Trademark 'ERG, ^Digital Research. 

Whitesmiths, *Micro Focus, flDS, 
Inc., 4 Bell Labs, Ttyan McFarland, 
HJ.S. DoD 


30 Day Delivery - OEM Discounts 


since 1574 

Empirical Research Group, Inc. 
P.O, Box 1176 
Milton, WA 98354 
(206) 872-7665 


tion. On other amateur satellites, this 
function has been performed by a 
military-grade RCA 1802 micropro¬ 
cessor using a special Sandia CMOS 
radiation hardening process that is 
very rare and expensive. 

Price notes that the PACSAT 
designers will confront special prob¬ 
lems outside the earth's atmosphere. 
Little hard information is available on 
how the system will fare in a high- 
radiation environment. Low power 
consumption semiconductors are 
relatively susceptible to radiation- 
induced errors. To work around this 
problem, instead of using heavy, ex¬ 
pensive shielding systems or less 
vulnerable high-power semiconduc¬ 
tors, each PEP will contain software- 
based error-checking algorithms that 
will protect the contents of the RAM. 
Special error-checking hardware cir¬ 
cuitry will protect program and 
operating-system software held in a 
separate 4SK-byte section of memory 
in each PER 

Weight and power constraints are 
also forcing PACSATs designers to 
create an extremely low power con¬ 
sumption hardware architecture for 
the spacecraft. The entire PACSAT 
spacecraft will run on less than 
35 watts of power. On UOSAT B, 
launched in March, a smaller exper¬ 
imental communications processor 
that served as a prototype for the 
PACSAT PEP experiment used 0.75 
watt. 

'They said they could give us 1 
watt/' says Price. 'They said that if 
we used a watt they would have to 
turn us off every once in a while. So 
we fought to keep the power real 
small so they would leave us on all 
the time." For reference, he points out 
that a standard non-CMOS Z80 
microprocessor draws 150 milli- 
amperes at 2 MHz. This is roughly 
equivalent to the power consumption 
of an entire PEP on board PACSAT. 

The ground-station component of 
the PACSAT network is built around 
a simple TNC controller created by a 
group called Tucson Amateur Packet 
Radio (TAPR). The group has de¬ 
signed and made available in kit form 
a TNC that has software and hard¬ 
ware architecture organized in ac¬ 
cordance with the ISO layered- 


network communication model. The 
TAPR TNC currently implements the 
first two layers of the ISO model: the 
physical layer and the data-link layer. 
The TAPR TNC, which is based on 
the 6809 microprocessor, can hold a 
total of 48K bytes of RAM and ROM 
on the printed-circuit board. It uses 
the Western Digital 1933 HDLC (high- 
level data-link control) chip (an LSI 
[large-scale integration] device that 
implements much of the ISO level-two 
standard in hardware) and has both 
serial and parallel ports. The TAPR 
TNC is a second-generation design 
that is an outgrowth of an earlier 
board built by a group of hams in 
Vancouver, British Columbia. (For 
more information on the TNC kit, 
available for $240, contact Tucson 
Amateur Packet Radio, FOB 22888, 
Tucson, AZ 85734.) 

Amateur packet radio is just begin¬ 
ning to come into its own in the 
United States. The first digital packet- 
radio repeater (called digipeaters by 
the Canadians) was established at the 
end of 1980 by Dr. Hank Magnuski, 
KA6M, a data-communications pro¬ 
fessional and amateur-radio operator 
in the San Francisco area. Since that 
time, communities of interest have 
sprung up around the country as 
more radio amateurs begin experi¬ 
menting with radio and personal 
computers. Currently, several ama¬ 
teurs are experimenting with packet 
radio in California. 

Digital repeaters enable amateurs 
to send information over a wide 
geographic region. Several amateurs 
have set up repeater-based CP/M 
systems hooked into the network that 
function as packet-radio bulletin- 
board systems and permit file trans¬ 
fers as well. In this case, according to 
Harold Price, no error-checking soft¬ 
ware (such as the Christensen Proto¬ 
col) is used at the personal computer 
level because that function is handled 
by the TNC. 

"When a frame comes in, the TNC 
board error-checks it; if it doesn't 
pass, then the frame doesn't get ac¬ 
knowledged," Price says. "The send¬ 
ing station times out and then re¬ 
sends the packet. For file transfer, 
you do not need a higher-level error¬ 
checking protocol like Modem7 be- 
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LOOK WHO BUYS 
SOFTWARE 
FROM US! 



f you order software from 
us, you're in good company. 
You see, some of our best cus¬ 
tomers are America's biggest 
corporations. 

Maybe they're attracted by 
our low, low prices (big compa¬ 
nies are price-conscious tool). 

Or maybe when you're an 
■ ‘IBM’ I you're looking for some¬ 
thing extra. Like the personal 
service, giant inventory, and in- 
depth technical support you'll 


find at 800-SOFTWARR 

You see, when you call us, 
we'll take care of you like our 
business depends on it. Because 
it does. Which means when you 
place an order, you can be sure 
we’ll fill it promptly. And that 
our unique Order Tracking 
System rM is keeping tabs on your 
order every step of the way. 

Most important, we’ll be 
there if you need us after your 
software arrives. We’ll make 


sure that you'll receive the finest 
technical support and customer 
service in the industry. And 
that's a promise. 

Next time you're looking 
for low price and great service, 
do what IBM, General Electric, 
and a lot of other big companies 
do. Pick up the phone and give 
us a call. 

We'll show you why some 
hard-headed companies buy 
their software from us. 


CHECK OUT A LI OUR INCREDIBLE BUSINESS SOFTWARE PRICES: 

WordStar" PROF PAK 
$38) 

Lotus" 1-2-3 
$329 

SuporCalt 3™ 

$259 

dBASE II 
$399 

WordStar 

(2*9 

InloStor™ 

$289 

SuporCalt 2* 

$169 

Crositalk 

$119 


ANDERSON BELL™ 


All Other Products 

CALL 

MAXELL™ DISKETTES 

CALL 

interface 

$299 

ROSESOFT™ 


Abstat 

$339 

HAYES™ 


MEMORIX™ 


MICROSOFT™ 


Pro Key 

$ 99 

ASHTON-TATE™ 


Smart modem 300 

$249 

DISKETTES 

CALL 

Fortran 

$269 

SOFTWARE PUBLISHERS 


dBoie II 

$399 

Smurf modem 1200 

$549 

MICROPRO™ 


Multi plan™ 

$149 

PF5 File 

$105 

dBase II User'-s Guide 

$ 20 

Smart modem 12000 

$409 

WordStar 


Word™ 

$289 

PF5 Graph 

$105 

Friday! 

$219 

HERCULES™ 


(w/Trdining Mod.) 

$269 

Ward™ WMause 

$3S9 

PF5 Report 

$ 95 

All™ TRAINING 


Colei Graphics Card 

$409 

WordStar Prof. Pak 


All Other Products 

CALL 

PFS Write 

$105 

PRODUCTS 

CALL 

HOWARDSOFT™ 


(WS/MM/SS/SI) 

$389 

MKROSTUF™ 


SOFTWORD SYSTEMS™ 


CDEX™ TRAINING 


Tax Preparer 

$229 

We rd S r □ r/M □ ilMerge 

$369 

Crass talk 

$119 

Multimate 

$349 

PRODUCTS 

call 

HUMANS OFT™ 


InfoStar 

$289 

NORTON™ 


SORCIM™ 


CONDOR™ 1 

$269 

00 Plus 

$ 79 

Options Pak 


UTILITIES 

$ $9 

Supercalc 2 

$169 

CONTINENTAL™ 


IMS!™ 


(M M/S S/SI) 

$169 

PEACHTREE™ 


Supercalc 3 

$259 

Homs Accountant 

$105 

4-PainI Graphics 

$129 

Moil Merge 

$139 

PEACHTEXT 5000 

$239 

All Other Products 

CALL 

DIGITAL RESEARCH™ 


All Other Products 

CALL 

PlanStar 

$339 

PERFfCT SOFTWARE™ 

VISJCORP- 


CPM 86 

CALL 

HIS™ 


RepuMStoi 

$229 

Perfect Writer 

$209 

VrijcaEc Advanced 


Concurrent CPM 86 

CALL 

EasyWrtier II System 

$229 

Star index 

$129 

Per led Link 

$119 

(Apple He) 

$269 

(Basic 86 

CALL 

Easy Writer 1 System 

$140 

All Other Products 

CALL 

All Other Products 

CALL 

Vrsicolc 

$189 

All Other Products 

CALL 

JUS Accounting $299/mod. 

MICRORIM™ 


QUADRAM™ 


Visi-On Products 

CALL 

FOX S GELLER™ 


All Other Products 

CALL 

RBase 4000 

$369 

Quadboards 


All Other Products 

CALL 

Quitkcode 

$199 

LIFETREE™ 


ft Bose £xtended 


64K/256K $329/9489 



dGraph 

$199 

Vatkswrifer Deluxe 

$179 

fteper) Writer 

$109 

Quad! ink 

$559 



dUtil 

$ 65 

LOTUS™ 1-2-3 

$329 

ftBase Program 







WE ALSO CARRY HUNDREDS OF OTHER PRODUCTS! 


WRITE: 

800-SOFTWARE, INC, 
940 Dwight Way, Suite 14 
Berkeley, CA 94710 
CA residents 
add sales tax. 



L’jpjjt rlifHt UNNl'Ei-if s ihhh 

MiL-nifnfi i-h* 1 raile-murli,,Jtnl a nI. RAM 

I'll Fit. Him MullipLan are-E riul« mH rk o u T Ihr KfrftiUifl iAutyumt] 


TO ORDER CALL TOLL FREE: 
800-227-4587 or 415-644-3611 


n We guarantee ngr products 
agaa'rm manufacuiring defect*. 

r F O uanti ly discounts avai I al i It- 

through our National Accounts Prnjfrain 

□ Purchase orcters accepted. Please 
call in advance. 

I - ! PrtimpL U-P-S. or Federal Express shippi hr. 
Overnight delivery available. Call for Ship¬ 
ping ch urges. 

n Call for free .Catalog ami nther |(M snftwarv 
wricfls. 

□ wo do ntiL add surcharge fur credit card p-ur 
chases. 

□ Prices may change, 

C International orders welcome: 

Telex mi7*3flU0 SOFTWARE [JO. 


Circle 


3 on 


inquiry card. 
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SHIPPING 


WEST OF MISSISSIPPI 
EAST - % UPS CHARGES 


CALL FREE 
1-800-841-2748 


COMPUTERS 


ALTOS 580-20 .$3645 

ALTOS 586-20 .$5565 

ATARI.$CALL 

APPLE LOOK-A-LIKE.$CALL 

SANYO 550-555 .SCALL 

TELEVIDEO 

803 .$1769 1603 .$2019 

PORTABLE.SCALL 

NORTHSTAR 

ADVANTAGE.$2135 


PRINTERS 


BROTHER HR15P.$479 

DAISYWRITER 48K.$975 

DATASOUTH 180.$1125 

OATASOUTH DS220 .$1575 

GEMINI.$275 

JUKI 6100.$459 

OKIDATA (LOW PRICESI .... SCALL 

QUME 1140+.$1275 

QUME 1155+.$1475 

CITOH 

8510.$339 1650 .$559 

F10-40C PS .$970 FI055 . . . $1299 

DIABLO 

620.$860 630 .$1689 

NEC 

3550 . . . .$1699 8025 .$659 

7710 . . . $1849 2030 .$799 


TERMINALS- MONITORS 


ALTOS II.. .$875 

QUME 102G.$529 

TELEVIDEO 914.$540 

TELEVIDEO 924.$689 

TELEVIOEO 950.$929 

TELE VIDEO 970.$975 


AMDEK 300G.,$129 

AMDEK 300A.$145 

AMDEK COLOR 1+.$275 

AMDEK COLOR 11+.$429 

8.M.C, GREEN . ..$89 

B.M.C. COLOR..$245 

N.E.C. 1216.$429 


DISK DRIVES-MODEMS 


INDUS APPLE.$259 

MICRO SCI A2.. . ,$229 

ATARI 1050 .$365 

INDUS ATARI.$345 

RANA 1000.$310 

HAYS SMART MODEM.$199 

SMARTMOOEM 1200 .$485 

SMARTMODEM 1200B.$429 

MICROMODEM ME.$235 

RIXON 21 2A.$449 

U.S. ROBOTICS PASSWORD. . . . ,$349 


1st PLACE 

COMPUTER SYSTEMS 
13422 N. CAVECREEK RD. 

PHOENIX, AZ. 85022 


OTHER INFORMATION: 602-867-9897 



Send cashier 1 '* efi&ck or m On-ay order . . all other check? mil 
delay shipping two weeks. 

Prices & amenability subject to change mttiOUl notice. 


OSCAR: The Amateur-Radio Satellite Tradition 


PACSAT isn't the first armteur-radio 
satellite to be launched into space. Since 
1961 OSCARs (orbiting satellites carrying 
amateur radio) have been hitchhiking into 
space aboard rocket boosters carrying com¬ 
mercial satellites. 

On December 12, 1961 f OSCAR 1 was 
launched and operated for 18 days, Its com¬ 
munications system was simple , A beacon 
continually transmitted the message "Hi" 
in Morse code , The number of "Hi's" 
transmitted;, within a 10-second interval 
was a function of the internal spacecraft 
temperature ♦ 

Since then f nine other satellites carry¬ 
ing communications and other scientific ex¬ 
periments have been launched by amateurs 
based in different countries. One recent 
OSCAR included a video camera intended 
to beam television pictures of earth back to 
amateurs with special television reception 
equipment* 

Like their commercial counterparts, radio 
amateurs also have occasionally been 
plagued with errant satellites. OSCAR 4, 
launched on December 21 t 1965, was the 
amateurs' first failure. U was supposed to 
attain a sun-synchronous orbit, but the 
third stage failed to ignite, leaving it in a 
highly elliptical orbit instead* 

In recent years, OSCARs have been the 


product of international cooperation among 
radio amateurs. AMSAT-OSCAR 8, 
launched as a passenger on a LANDSAT 
C booster on March 5, 1978, was a joint 
project of amateurs in the US., Japan, and 
West Germany. 

In june of 1983, AMSAT-OSCAR 10 was 
sent into orbit by the European Space 
Agency. It was a combined effort by 
volunteers in the LI. S., West Germany, 
Hungary, Argentina, Japan, Canada, and 
New Zealand. This satellite, which is in 
an orbit that opens a window of commu¬ 
nications between amateurs in North 
America and Europe, is powered by solar 
panels that generate 40 watts of power. 

The next amateur launch, known as 
UGSAT-B, occurred in March . Designed 
as a small prototype of PACSAT, it carried 
scientific experiments on radio propagation 
and the magnetic and radiation environ¬ 
ment in low-earth orbit. The satellite was 
constructed by scientists at the University 
of Surrey in England. It carried a "Digital 
Communications Experiment " that is a 
precursor of the PACSAT system , It will 
permit ground stations around the world 
to gain experience with an orbiting digital 
store-and-forward device . The UQSAT-B 
orbiting BBS included 196K bytes of storage 
and a single 2400-bps path. 


cause the ACK function is taken care 
of at a lower level. I just spew data 
out. If my system doesn't get an ac¬ 
knowledgment to the packet, the 
system determines that either the 
packet didn't get through or there 
must have been a collision. One way 
or another, it retransmits the packet 
after waiting a random period of time 
for the channel to clear again" 
Amateur operators already have 
begun experimenting with linking 
ground-based packet-radio networks 
via satellite. Recently a data file was 
sent from Washington, DC, to Los 
Angeles via the OSCAR 10 satellite. 
OSCAR 10 (see the "OSCAR: The 
Amateur-Radio Satellite Tradition" 
text box) is a voice and data repeater 
in high-earth orbit. Shortly, Price and 
Dr. Tom Clark, W3IWI, an amateur in 
Washington, DC, and president of 
AMSAT, plan to see if Clark is able 
to log onto a CP/M system in Califor¬ 
nia routing via OSCAR 10 and digi¬ 


tal-repeater stations. Several stations 
in North America and a station in 
New Zealand already have ex¬ 
changed data files. 

To implement level two of the ISO 
model on board the TNC, amateur 
packet communications utilize a pro¬ 
tocol known as AX.25. This protocol, 
agreed on at an AMSAT national 
meeting in 1982, is a variant of the 
X.25 packet-switching standard. 
AX.25 differs from X.25 principally in 
the structure and size of its address 
field. The AX.25 protocol includes 
both source and destination ad¬ 
dresses while X.25 contains only a 
single address. This results in opti¬ 
mizing the protocol for "many-to- 
many" data communications, which 
is characteristic of amateur-radio 
digital networks. The selection of the 
format of the address under AX. 25 is 
simple. Each amateur's packet ad¬ 
dress is his or her unique ham call 
sign. 


92 BYTE May 1984 






























































You don t need a computer 
to talk to another computer. 



APT VP4S01 


DISPLAY (VP3Q12D), High 
performance, 12" diagonal, 
non-glare, green phosphor 
screen. 


VIDEO OUTPUT. Selectable 80 
or 40 characters x 24 lines 
on standard monitor. 


TV OUTPUT. Displays 

40 characters x 24 lines 

on Ch, 3/Ch. 4 of standard TV set. 


MEMORY BACKUP. Minimum 
48-hour storage of directory, log¬ 
on and other parameters without 
plug-in power. No batteries 
required. 


AUTO-LOG-ON. Enters information 
automatical iy after auto dialing. 


FUNCTION KEYS. User 
programmable or 
downloadable 
from host computer. 


RESIDENT MENUS. User-friendly 

terminal set-up and 

phone directory maintenance. 


DIRECT CONNECT MODEM, 

Built-in, 300 baud, 

origi nate / a nswer / a uto answer 


AUTO DIAL. Tone or pulse dfating 
of up to 26 stored phone numbers, 
voice or data base 


The new RCA APT (All Purpose Terminal) 
expands your data communications capabilities 

for a lot less money. 


For business, professional and personal data 
communications, you’ll find more user-friendly fea¬ 
tures and greater communications capabilities in 
the RCA APT than in other terminals selling for up 
to three times the price. 

The new APT terminals are ideally suited to 
multi-data base time sharing and dedicated, direct 
computer-connected applications. They feature 
menu-controlled operation and a programmable 
“personality” to match specific communications 
requirements for your data bases. 

A single keypress can dial a stored number, 
send the log-on sequence on the host computer, 
and return terminal control to the user. Password 
protection prevents unauthorized access to desig¬ 
nated numbers. APT can also be used as an auto- 
dialer for voice communications. 


OTHER FEATURES 

RS232C port for direct computer connections at data rates 
to 9600 baud, or for connecting high speed modems and 
Other accessories. Parallel printer port for hard copy. 
Numeric keypad, can dial phone numbers not in terminal 
directory. Built-in speaker with adjustable volume control for 
audio monitoring of phone line. Smooth scroll display. Auto¬ 
matic screen blanking to reduce possibility of burn. Brief¬ 
case size: 17" x 7" x 2". Weight: under 4 lbs. 


Quite simply, matching features with price, 
there is no other professional quality terminal avail¬ 
able today that can do as much at such low cost. 

APT terminals list for $498, in your choice of full 
stroke or membrane keyboard versions. Either style 
is also available with a display monitor for $697 list. 
The data display monitor alone, VP3012D, $199 list. 

For more information—or to order—call 800- 
722-0094. In Penna., call 717-295-6922. Or write for 
fully descriptive brochure to RCA Data Communica¬ 
tions Products, New Holland Avenue, Lancaster, PA 
17604. OEM and dealer pricing available. The new 
RCA APT. Expansive. Not expensive. 
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Z19 into super terminal 


The GRAPHICS-PLUS 
enhancement board installs 
easily into your Zenith Z19 
terminal to give you powerful 
graphics capability as well as 
expanded user features. For a 
small investment, your Z19 now 
rivals the horsepower of very 
expensive terminals. 

You get Tektronix 4010 
compatibility to run industry 
standard graphics software. In 
the text mode, you get DEC 
VT100 compatible 80 and 132 
column formats and 24/49 line 


Northwest 

Digital Systems 

P.O. Box 15288 
Seattle, WA 98115 
(206) 524-0014 


displays. Plus seven pages of off¬ 
screen scrolling memory. A "plain 
English" Set-up mode. Sixteen 
programmable function keys. And 
many more convenience features. 

Printer Port Option 

To capture your graphs and text 
on hardcopy ; you will also want 
our printer interface board for 
popular dot matrix printers. 
Specify if you need serial or 
parallel compatibility. 

* Ask about GRAPHICS-PLUS for the Z-29 
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Ouaniiiy 
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□ Punier J/G board 
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According to Price, AMSATl 
members also are working on an in] 
expensive transceiver that will 
transmit in the 70-centimeter range 
and receive on 2 meters as well aq 
contain high-speed modem circuit 
capable of exchanging data at 960(j 
bps. The receiver will be designed tq 
handle only data communications 1 
converting RF frequencies to the 
intermediate-frequency (IF) stage oi 
10 MHz. 

"We are planning to build a received 
with just the RF and IF stages and nc 
bells and whistles for less than $100/1 
says Price. "We are going to come Uf 
with plans for a kit. You'll feed RF 
into it from an antenna, and youll ged 
a digital stream out. Data will neveif 
get translated to audio frequencies" 

VITA is also considering its ownl 
low-cost, portable earth stations, cur-| 
rently planning between 6 and 20 of 
them. These stations will be fully I 
portable and able to operate from| 
solar power. 

Today low-cost satellite-communi-| 
cations technology is still in its infan-1 
cy yet the radio amateurs are explor¬ 
ing frontiers that may one day fun-1 
damentally change the basis of our| 
communications practices. 

"It's very significant/' says Dr. 1 
Magnuski* "Here are individuals I 
who now have their own satellite-1 
communications ground stations. In I 
the past, these have cost a minimum ( 
of $70,000 to $80,000. 

"Now for the first time you have I 
the potential for global person-to- 
person communication not based on 
commercial offerings. It's a tremen¬ 
dous equalizer. A person who lives 
in the mountains In the most remote | 
area of the country has, in principle, 
as much access to information as | 
someone like myself living in the 
heart of Silicon Valley"® 


Author's Note: for more information on 
PACSAT, send a stamped, self-addressed 
envelope to the Radio Amateur Satellite 
Corporation , FOB 27, Washington, DC 
20044. 


John Markoff is a senior technical editor at BYTE's 
West Coast bureau. He can be reached at McGraw- 
Hill , 1000 Elwell Court, Pah Alto* CA 94303. 
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score another 
first for ACE. 


A lot of people who've never ^ 
heard of ACE's impressive record^ 
of firsts in multiprocessing are about 
to sit up and take notice. Why? 

Ifs our latest wonder: Multi pro¬ 
cessor CP/M Plus? 

ACE has developed a linkup be¬ 
tween its powerful multiuser micro¬ 
computer, the Discovery, and the 
fastest and most powerful version 
of CP/M* ever marketed. 

The result is a multiprocessor that 
does more than just emulate CP/M 
or rely on a lesser operating system 
that's "CP/M compatible." It 
actually delivers pure CP/M (either 
CP/M-86* or CP/M Plus) to any of 
Discovery's up to 16 on-line users. 
With easy command line editing, 
quick file accessing through user- 
defined automatic search paths and 
comprehensive "help menus," CP/M 
Plus is as friendly as they come — 
and with big performance extras. 

Like large files, directory hashing, 
data buffering, time and date 
stamping, and an extensive utility 
set that can accept English words* 

All of which means that ACEs 
linkup with CP/M Plus will 
continue to give Discovery owners 
access to the largest selection of 
applications software in the world 
for years to come. 

That's something to think about. 
Because who wants a multiuser 
system that's friendly and powerful 
today but unfriendly tomorrow 
when new software using CP/M 



Plus features hits the scene? 

Our latest triumph is just one of a 
line of firsts, 

ACE pioneered multiprocessing 
for microcomputers back in 1979 
when we introduced a Discovery 
featuring what was then the 
revolutionary concept of dedicating 
a CPU to each on-line user. 

Two years later, we moved 
further ahead of the pack with our 
next singular feat: the first user- 
processor on a single board, the 
dpc-180? Everything was there: 
memory, CPU, serial I/O. 

Nice, 

Which made our 1982 
breakthrough — the amazing 16-bit 
dpc-186? mated with CP/M-86 — 
seem like business-as-usual to us 
even though it caught the 
competition flat-footed. 

With room to grow from 128K to 
1MB of expansion memory, and 
designed for systems also using our 
8-bit board, this breakthrough let 
individual users tap into either 8- or 
16-bit computing power with one 


central Discovery unit. 

And because each Discovery 
system is controlled by our own 
dpc/os? tried and proven in more 
than 10,000 Discovery and OEM 
installations around the world, any 
user on line can take advantage of 
interprocessor communication, file 
and record locking, fully managed 
multiple printers, private direc¬ 
tories, plus many other features. 

So what little wonder does ACE 
have up its sleeve now? Stay tuned. 
Because soon you'll hear the news 
about our Concurrent CP/M-86? 
which will give the owners of our 
Discovery all the benefits of 16-bit 
computing power, CP/M's compre¬ 
hensive software selection, and 
efficient multi-tasking capabilities. 

So each user can get several projects 
underway with a few quick taps on 
the keyboard. 

Meanwhile, it'll be business as 
usual for ACE, keeping ahead of the 
crowd while turning out the best 
multiuser multiprocessor micro on 
the market, backed by one of the 
best nationwide service networks 
you could hope for. 

So if you're a computer dealer, 
distributor, or systems house who 
wants to join the group that scores 
high with a multitude of users, just 
give us a call at (800) 821-6596* 
{In California, it's (213) 351-5451.) 

And do us a small 
favor. Tell us you've 
heard of us. 


Mim 

The Multiprocessing Company. 


Action Computer Enterprise, Inc, (Corporate Headquarters): 430 No, Halstead St., Pasadena, CA 91107, TWX 910-568-1201 ACTION PSD 
ACE/Europe t Boschdijk 189, Box 1275. 5602 BC, Eindhoven, Netherlands. Tel. 040-452655. Telex 51767 ACE E Nl_ ACE/ Aka, G /Floor Lee Wah Mansion. 171-177 Hollywood Rd r Hong Kong. 

TeL 5-441692 or 5442310, Telex 75332 PAC1C HX Canada: Future Electronics Inc,, 237 Hymns Blvd,, Pt. Claire, Quebec H9R5C7, Canada, Tel. fSl4> 694-7710, Telex 05-823554. 

*CP/M Plus. CP/M. CP/M-86, and Concurreni CP/M-06 are either trademarks or registered trademarks ol Digital Research, Inc, / 'dpc-180 and dpc / os are registered iredemarks ol Action Computer Enterprise. Inc 

Serviced nationwide by Bell & Howell Company 
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Now A 16-Bit 
Microcomputer 
Designed To 
Expand Your 
Knowledge 







Here’s How You Can Learn 16-Bit Technology. 
And Graduate To One Of Today’s Most Powerful 
And Advanced Microcomputers. 


Now you can master 16-bit technology with an all-new 
Advanced Microprocessor course. And build hands-on 
experience with the only 16-bit microcomputer specifi¬ 
cally designed for the hobbyist, working engineer and 
student. 


The unit also features a serial I/O printer port, cassette 
interface and a detached 95-key keyboard (including 16 
function keys and a numeric keypad) which generates a 
full ASCII character set. It’s available either in kit form or 
factory assembled. 


Advanced Microprocessor Course 


And you can take advantage of the system’s H/Z-100 



computer design heritage by easily upgrading it to a 
disk-based. 16-bit microcomputer that will run H/Z-100 

^_ series software 

and 

forthcoming 

' j fill programs. 

Ulllllliill I Upgradeable 

PHH k The powerfu I 

^ I *** ‘ *** ’■ upgrade pack- 

age and variety 
of accessories 
M allow you to 
m make the basic 
~Jf 16-bit system 
/fr more power- 

' r* ~ = a*? M’ ful and ver- 

‘~ 1 ^ # satile. You 

""" y can add 128K 

or192K bytes 

of RAM. Floppy disk controller. 48TPI double-sided, 
double-density, single or dual floppy disk drive. Bit¬ 
mapped video graphics or full-color graphics. Two 
RS-232 ports. Programmable timer. And a Centronics- 
compatible printer port. 

Learn on it. Design with it. 

Use it as a 16-bit computer. 

It's the only 16-bit microprocessor system specifically 
designed to integrate theory with a hands-on under¬ 
standing of how 16-bit computers work. And it's from 
Heath kit/Zenith Educational Systems, the world-leader 
in problem-solving courses, trainers and accessories to 
help you learn state-of-the-art technology. 


This all-new self-study course (EE-8088) provides in 
depth coverage of 16-bit, state-of-the-art technology. 

You will gain a thorough understanding of micro 
processors from this 1200 page course. In 10 easy-to- 
understand units, starting with 
microcomputer basics, you'll 
jjlBM' Pm cover all phases of 16-bit micro- 
El] M IjB processing. Assembly language. 
Program writing 


Addressing 
I modes. Dynamic and static RAM. 

And hardware interfacing. 

And by using your 16-bit Train- 
er/Learning Computer for hands-on 
1)1experiments (over 60 included), you'll 
9 a ' n actual circuit interface and soft¬ 
ware programming experience with an 
8088 microprocessor system. 

Trainer /Learning Computer 
A unique combination of design features makes this 
versatile microprocessor system much more than a 
"teaching machine." Use it as a trainer with the Ad¬ 
vanced Microprocessor course. Use it as an experimen¬ 
tal design computer. And use it to run a wide variety of 

16-bit software - includ ing 
Z-Dos, Multiplan, Z-Basic, 
Condor File Manager, 
and much more 

is a 16-bit. 

cassette-based microcomputer. 


Its unique design features access ports 
and solderless breadboards to allow you to build inter¬ 
faces, design and modify circuits, or simply experiment 
with the inner workings of the microprocessor system. 

The basic system has an 8088 processor. 32K ROM (in¬ 
cluding assembler, editor and debugger) and 16K RAM. 


Heathkit 


TieamK' 1 

Get more information in the 


FREE 

Hi 

HEATHKIT CATALOG 

Mail to: Heath Company, Dept, 334-174 
Benton Harbor, Ml 49022 
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Professional Computing 


I n a future scenario, you might walk into a doctor's office, ex¬ 
plain your medical problems to a computer, and get a diag¬ 
nosis. The state of the art in microcomputers hasn't reached that 
level yet. But microcomputers are starting to take on part of the 
burden of running many types of professional offices. 

Yet integrating a microcomputer into a professional work en¬ 
vironment can be a particularly frustrating experience. Poten¬ 
tial users raise questions concerning the dependability of soft¬ 
ware and hardware, the usefulness of available software, and 
how to select the best software to serve their needs. Our theme 
for this issue, Professional Computing, examines the problems 
and offers some solutions for introducing a microcomputer in¬ 
to a critical and demanding office setting. 

Two articles cover the use of microcomputers in legal and 
medical practices. Robert P. Wilkins, a practicing attorney, 
discusses the advantages of using a microcomputer in a legal 
office and how to select available software to handle an at¬ 
torney's particular needs. Dr. Jonathan Javitt tackles the 
herculean task of how to computerize a typical medical office. 
His article helps the medical practitioner define his or her needs 
to make selection of the best hardware and software a less risky 
proposition. 

William Hession and Malcolm Rubel describe a benchmarking 
approach to quantifying the performance of business-modeling 
software. The authors present an objective method for evaluating 
software. Peter Callamaras offers his ideas on how a business- 
person can develop a decision-support system for assistance 
in making critical decisions. 

William J. Raduchel strips away some of the confusion about 
the term "user-friendly" and explains what it really means for 
the purchaser of business software. Milos Konopasek and 
Sundaresan Jayaraman explain how the TKiSolver program can 
be used to develop the framework for an expert system for use 
in business and engineering. 

Rounding out the theme is Dr. George Zucconi's description 
of how he installed a microcomputer in his waiting room. This 
is his practical response to providing medical information to his 
patients. — Stanley J. Wszola, Technical Editor 


101 A Professional's Perspective 
on User-Friendliness by 
William J. Raduchel 


108 A Computer in the Doctor's 
Waiting Room by George 
Zucconi, M.D. 

122 The Microcomputer as a 

Decision-Making Aid by Peter 
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127 Benchmarking Business- 
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William Hession and Malcolm 
Rubel 


137 Expert Systems for Personal 
Computers by Milos 
Konopasek and Sundaresan 
Jayaraman 

160 How Lawyers Can Use 
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Wilkins, J.D. 


171 Computerizing a Medical 
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M.D. 
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The S100-PC by LOMAS DATA PRODUCTS: 
Offering high performance at a “low” price . . 
and it’s I6M-PC compatible. 

The system offers the following standard 
^ 1 features: 

■ 8 MHz 8086 CPU (8087 optional) 

^ ■ 128K byte RAM (expandable to 1 

£32® megabyte) 

* 12 RS232 serial ports and 2 parallel ports 

■ Battery protected clock calendar 

■ CONCURRENT CP/M-86* version 3.1, 

- . PERSONAL BASIC, CP/M 2.2 emulator and 

communications program 

■ 2 double sided 5 1/4" floppy drives (720K 
bytes) 

■ Attractive 15 slot desktop enclosure 


In addition to the above standard features many options are 
available: Winchester disk drives 10 to 40 Mbyte, 80286 
microprocessor, and IBM-PC compatible graphics support 
(JUN84). If you’re using an IBM-PC or other compatible and 
you want to improve the performance of your software, 
LOMAS DATA PRODUCTS is the solution. 


The SIQQjPC is a cost effective high 
performance floppy based system ideally 
suited to business and scientific applications. 


S100 BUS boards products & support for the system integrator 



■ HAZITALL SYSTEM SUPPORT BOARD 

2 serial, 2 parallel ports, battery protected clock calendar. 
Hard disk controller host interface . PRICE $325.00 

■ LDP 12B/256K DYNAMIC RAM 

Advanced dynamic RAM with LSI controller for failsafe 
operation, parity. PRICE ] 28K-$495.00, 256K-$795.00 


■ LIGHTNING ONE ***8086 /8038 CPU 

8086 or 8088, with 8087 and 8089 coprocessors. Up to 10 MHZ 
operation ......... . , . PRICES start at $425.00 


THUNDER 186 


■ RAM67 HIGH PERFORMANCE STATIC RAM 

High speed (100ns) low power CMOS static RAM. 128K bytes, 
extended addressing. PRICE $995.00 

■ LDP72 FLOPPY DISK CONTROLLER 

Single/double density single/double sided disks, both 8" and 
5 1/4* inch drives simultaneously.. . PRICE $275.00 

LDP88 8088 SINGLE BOARD COMPUTER 

8088 CPU, IK RAM, 8 K EPROM, Monitor RS232 serial port. 8 
vectored interrupts.. . PRICE $349.00 

■ LIGHTNING 286—80286 CPU BOARD 

Offers 4 times the performance of a 5MHZ 8086 CPU while 
maintaining software compatibility,. PRICE $1395.00 

■ OCTAPORT 8 PORT SERIAL BOARD 

8 serial ports 0 to 19200 baud operation real time clock 
interrupt. Ideal for multi-user systems such as MP/M-86.* . . . 

PRICE $395.00 


THUNDER 186 is the only complete S1GG BUS, 16 bit 
single board computer available today This board 
comes complete and ready to plug into an enclosure 
and run, It comes with the most advanced micro¬ 
processor operating system CONCURRENT CP/M-86, 
which in addition to running CP/M-86 programs also 
runs MS-DOS programs. This board offers the perfect 
combination of performance and cost. Price with 256K 
bytes of RAM only . $1595.00 


All of LDP boards are fully tested to exacting stan¬ 
dards and carry a one year warranty We specialize in 
16-bit products & support the four major operating sys¬ 
tems for 16-bit processors: CP/M-86*. MP/M-86, 


CONCURRENT 
CP/M-86*, and 
MS-DOS (PC-DOS). 

Dealer inquiries 
invited. 



<CP/M 86. MP/M-86 and CONCURRENT CP/M-86 are trademarks of Digital Research 

** MS-DOS is trademark of Microsoft 

***LigktmnQr One is trademark of Lomas Data Products. Inc. 


LOMAS DATA PRODUCTS, INC, □ 66 Hopkinton Road, 
Westboro, MA 01581 □ (617) 366-6434 □ Telex: 4996272 
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A Professional's Perspective 
on User-Friendliness 

New systems are described as user-friendly — 
but what does that mean? 


Computer software, to be commer¬ 
cially viable, must be user-friendly. 
And yet nobody can define what 
user-friendly means, although many 
claim to know it when they see it. 
One prominent software developer 
noted that since every piece of soft¬ 
ware is presumably friendly to its 
author, every piece of software can be 
described as user-friendly. It is 
primarily a problem of defining the 
user. 

Is "user-friendly," therefore, a 
tautology? At the other end of the 
logical spectrum, is it another equally 
useless "I don't know how to define 
it but I know it when I see it" phe¬ 
nomenon? I would like to bring more 
rigor to this problem by offering a 
tentative definition of user-friendli¬ 
ness and then considering its impli¬ 
cations for software development. 

The Problem 

Computers have a dramatic impact 
on the way we work and live. Rais¬ 
ing the productivity of service in¬ 
dustries and white-collar profes¬ 
sionals is the management challenge 
of the 1980s. Personal computers and 
office automation are widely seen as 
the means of achieving this. For pro¬ 
ductivity to rise, millions of workers 
must accept computers as an integral 
part of their daily routine. Computers 
affect jobs in three primary ways. 

First, they perform the often 
tedious and detailed text and data 


William J. Raduchel 
McGraw-Hill Inc. 

manipulations vital to modern 
business. Consider for a moment a 
world without computers. The airline 
and financial-services industries as 
we know them would not exist. 
Multinational corporations and large 
organizations would have to survive 
with primitive information systems 
covering only the most aggregate of 
concepts. Many routine transactions 
would cost significantly more than 
they do today. 

Second, because they work rapid¬ 
ly and accurately, computers permit 
the use of new algorithms to solve 
problems. Trend forecasting with 
statistics has been understood for 
decades, but until computers became 
commonplace, these techniques were 
impractical and generally infeasible. 
Controlled-capacity airline seating is 
but one example of computers 
creating new commodities from old. 
And now, world weather models 
await even larger and faster 
computers. 

Third, computers represent a 
watershed event that has irrevocably 
altered expectations. Computers can 
provide precise answers where before 
there was only vagueness, so preci¬ 
sion becomes the norm whether or 
not each question actually deserves 
such careful consideration. (I have 
termed this Gresham's Law of 
Answers; see "Economic Policy in a 
Media Age," Journal of Business and 
Economics 13 (1982): 1-14.) 


Personal computers are important 
because their low price permits com¬ 
puterization of tasks that are too 
small to be done on a mainframe but 
are tedious and time-consuming 
nevertheless. Because they can be 
tailored to individual needs and are 
priced low, personal computers are 
justifiable on a presumption of in¬ 
creased productivity. 

Microcomputers have made signifi¬ 
cant changes in three areas. First, 
they can handle such tedious work 
as recalculating spreadsheets. Sec¬ 
ond, they permit broader use of such 
esoteric tools as graphics. Third, they 
have permanently altered our ideas 
on managing information. Timeshar¬ 
ing had the same kind of impact 
when it made computers more acces¬ 
sible in the 1970s. 

Mainframe computers have had 
massive influence despite the fact 
that only a fraction of workers under¬ 
stand them. But for microcomputers 
to have the same effect, at least half 
of all white-collar workers will even¬ 
tually have to become familiar with 
them. The personal computer and 
office-automation industries are stak¬ 
ing their futures on making this 
happen. 

The ostensible issue is price: costs 
have fallen and will continue to fall. 
Nevertheless, personal computers in¬ 
volve much more than microelec¬ 
tronics, and many of their com¬ 
ponents are not dropping in cost. The 
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Quantifying "User-Friendly" 

We can quantify a definition of user-friendly as follows. 
Define F(j f k ) as the probability that a user of group j can solve 
problem k of n problems in the set Q(j) in one execution of 
the set of steps S(j r k) - sffk), f=l to n(j,k). The probability 
that the user can perform steps sfyk) successfully is p(j,k)< 
This probability refers to logical steps rather than keystrokes 
and includes the user correcting input on the basis of system 
feedback (error messages). Finally define p 0 (j,k) as the prob¬ 
ability that the user can specify S(j r k) accurately. (A more 
general model would recognize that most problems have 
multiple solutions, and we should average over these. 
However, little but complexity seems to be gained by explicit¬ 
ly incorporating this now.) Obviously as n(j,k) increases, ppj.k) 
decreases. Then, F(j,k) - P Q (j,k) px(j,k). . 

For simplicity and with little loss of generality let's assume 
that 


P&k)~p2(jM~-■ =pjj,k)=p(j,k) 

so that 

F(j,k) - P G (jMp(j,kM n( i' k) . 

Furthermore, we generally will not need the (j,k), so we can 
use F=P 0 p tt „ 

Now, define F Q (j f k) as the probability that a user in group 
/ can solve problem k using the best alternative system in 
terms of elapsed time and cost. Then, the system is user- 
friendly for group j if and only if 

F(j f k)>F,(jM for all k 

for some prespecified set of F 0 (j,k). The value of each F 0 (j,k) 
depends on the frequency and complexity of the problem. 
Each F 0 f/,fc) reflects expectations; for each generation of 
system, each F Q (j,k) must be at least as large as in the prior 
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0.99 



8. 

Cut 

0,995 

9. 

E 

0.99 



9. 

Set Aside 

0.995 

10. 

F5 

0.98 



10. 

Select Lisa Calc 

0.995 

11. 

1 

0 98 



11. 

Tear Off 

0.995 

12. 

FI 

0,99 



12. 

Open 

0,995 

13. 

0 

0.995 



13. 

Range 

0.995 

14. 

Y 

0.995 



14. 

Paste 

0.995 

15. 

‘convert' 1 

0.995 



15, 

Calculate 

0.995 

16* 

ISP (CR) 

0.995 



16. 

Range 

0.995 

17, 

Load 

0.98 



17. 

Cut 

0.995 

18. 

Retrieve 

0.98 



18. 

Set Aside 

0.995 

19. 

Recalculate 

0,995 



19. 

Select Usa Graph 

0.995 

20. 

Graph 

0.995 



20 

Tear Off 

0.995 

21. 

Exit 

0.995 



21. 

Open 

0.995 






22. 

Range 

0.995 






23. 

Paste 

0.995 






24. 

Set Aside 

0.995 






25. 

Select Usa Term 

0.995 






26. 

Erase 

0,995 






27. 

Select Usa Calc 

0.995 






28. 

Erase 

0.995 






29. 

Select Usa Graph 

0,995 






30. 

Erase 

0.995 


p, - 0.856 


p = 0.990 



p t = 0.860 



F = 0.770 


F = 0.990 



F = 0.817 



Table 1; Once created , the script approach yields the highest probability of a user completing a task successfully However, script creation 
is complex and illustrates the difference between systems that are easy to use and those that are easy to learn , (CR), in the Standard 
PC column , designates a carnage return. 
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generation. Finally, each F c (j, k) reflects the reliability, time, 
and cost of alternative solutions. Thus, the range of F 0 (j,k) 
is probably between, say, 0.2 and 0.99, but users will surely 
be interested in replacement systems as long as F 0 (/,fc) is 
below 0.9. 

We can now assess whether or not a system is user- 
friendly with the following six steps: 

1. Define the target user group /. 

2. Define the set of n problems k to be solved for that group. 

3. Bor each problem, define the solution to be 

supplied by the system, 

4. For each problem, assess the appropriate F 0 (j,k) given 
its complexity and frequency relative to the alternative 
solutions, 

5. Bor each $i(j,k), assess the probability pj(j t k). 

6. Evaluate the set of F(j g k). 

In principle, this methodology can be made operational 
in a controlled experiment. The table on the preceding page 
is an illustration of a standard personal computer 
application: connect to a remote database, retrieve stock 
prices for a fixed portfolio, insert into a spreadsheet to 
evaluate the portfolio values, and then graph the results in 
a pie chart. The user is assumed to be inexperienced and 
the application is assumed to be the product of a skilled 
programmer. Three cases are presented. 

Standard PC employs a terminal package with autodial, 
automatic log-on and macros, and an integrated spreadsheet 
and graphics package (ISP) with a previously created 
spreadsheet. One specially created software package 


(Convert) is assumed to make the necessary format and file 
conversions. 

Script employs a fully integrated software package with 
a macro capability so all the user has to do is specify the 
task and, from a file, restore the specifications of the 
portfolio. 

Lisa employs a variant of the Apple Lisa with three 
stationary pads for terminal, spreadsheet, and graphics 
invocation. One extra step is assumed to make the format 
conversions; in practice, this is not easy. 

1 have made certain assumptions to simplify the process. 
An upper bound of 0.995 for any is assumed, and the 
other values reflect the subjective assessment of difficulty. 
Two commonly claimed attributes of a Lisa-type 
environment are accepted in setting P 0 to 0,95 and all p i to 
0.995. The results are instructive, in any case. 

Once created, nothing can claim to be more user-friendly 
than a properly completed exhaustive script. Some of the 
benefits of the Lisa environment are lost because of the 
multiplicity of steps, but with the numbers assumed, it 
receives a slightly higher F score. Slightly dearer prompting 
in the Standard PC approach would eliminate this edge, 
however. 

These examples are intended to help make explicit how 
sensitive user-friendliness is to the application. For a one¬ 
time task to be done by an experienced user, the script 
approach is unassailable, and the Lisa environment has 
many strengths. The most important point is that no single 
approach dominates. 


price of power supplies, electric 
motors, and precision machine parts 
is partially responsible, but per¬ 
sonnel—as represented by software, 
documentation, training, and sup¬ 
port—is the major inflationary cost 
component. 

For the personal computer and of¬ 
fice-automation industries to achieve 
their goals, systems must be not only 
affordable but also sufficiently user- 
friendly. This is the real challenge, as 
is shown by all the press attention to 
the Apple Lisa, Visieorp Visi On, and 
Microsoft Windows. These products 
attempt to introduce the "desktop" 
metaphor to replace the "spread¬ 
sheet" metaphor that has propelled 
the industry to this point. Both Apple 
and Visieorp pose an implicit defini¬ 
tion of user-friendly: 30 minutes (or 
less) of training is required for the 
software to be usefully applied. 

A Paradigm 

Pure technology is abstract and 
sterile. It is of no value until it helps 
solve problems. Users employ word 


processors to communicate, not to 
ogle technology. This suggests the 
following definition of a user-friendly 
system: A user-friendly system helps 
produce accurate solutions in less 
time and at less expense than alter¬ 
native systems. 

Three important implications of 
this definition need special 
emphasis: 

• the interface for the nontechnical 
user is only one factor in user-friend¬ 
liness 

•user-friendliness is relative to both 
the group of users and to the alter¬ 
native methods; no software can be 
user-friendly across the board 
•user-friendly relates to solutions, 
not to tools 

Together, these three points imply 
that no system can be user-friendly 
except in the context of specific problems 
for specific users . 

Another implication is less ap¬ 
parent. A system that is easy to learn 
may not be easy to use; every user- 


friendly system faces a trade-off be¬ 
tween these two goals. Visicalc is 
easy to use but not particularly easy 
to learn. After an application 
becomes routine, ease of use be¬ 
comes more important than ease of 
learning. Thus, user-friendliness in 
one case may not be user-friendliness 
in another. 

The text box entitled "Quantifying 
'User-Friendly' " (beginning on the 
preceding page) presents an illus¬ 
trated definition of user-friendliness, 
but ITL summarize the formal logic 
here. A system is user-friendly if it 
solves problems reliably. (This is an 
admittedly less comprehensive defi¬ 
nition than the earlier one.) The 
probability of the solution, F, is above 
some (high) threshold. F can be the 
result of three factors: 

Pa — the probability that the 
user will find the set of 
steps to solve the 
problem 

p — the probability that the 
user can successfully ex- 
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Make your spooling network sing 
in six-port harmony. 



Add MultiSpool - the 
hardware spooler 
that's truly flexible. 

Now, thanks to MuitiSpool, ! 
there’s no more need to 
buy individual spoolers, no 
more wasted computer time or 
memory. With its enormous memory¬ 
sharing power, this dynamic six-port 
switching device not only lets you network 
any combination of computers and 
printers; it also provides the spooling 
function within that network. 

With its 60K of buffer memory; con¬ 
trolled by 4Kof memory management 
firmware, MultiSpool can orches¬ 
trate up to five computers or 


five printers simultaneously Only this 
degree of flexibility can meet the 
ever-changing port-expansion needs 
of today’s multiuser environment. 
Note, too, that MultiSpoo] mixes 
four serial and two Centronics- 
compatible ports. It also 
handles X-on P X-off protocols 
and DTR,So,with the unit’s 
dipswitch,you can configure 
each port to accommodate either 
a computer or printer; and you can 
define the discipline of that port. 

Best of all, MultiSpool sells for 
just $995.00 - even less if you don’t 
need all six ports. And that, we’re 
sure, is music to your ears. 



^Digital Laboratories Inc. 


600 Pleasant Street, Watertown, MA 02172. (617) 924-1680 



Praxis 35 portable BYTE WRITER . $495 


Praxis 35 portable BYTE WRITER . $495 

Praxis 40 offi ce BYTE WRITER. S595 

Model 900 (no keyboard) 900day warranty. $649 

Serial and parallel input. Tractor and friction feed. 

interface only-wired and tested for Praxis 30,35 and 40 $165 

for ET- m ..... $ 195 


CB Y T E WRITER 


125 NORTHVIEW RD. f ITHACA. N.Y. 14850 
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ecute each step 
n — the minimum possible 
number of steps in the 
solution 

Formally, F = F 0 x p". The require¬ 
ment of being user-friendly is that F 
be at or above some threshold prob¬ 
ability value F 0 , determined by the 
characteristics of the alternative sys¬ 
tems. 

The Implications 

The preceding definition has impli¬ 
cations for software developers. User- 
friendliness becomes a function of P# 
p, and n. The ideal system has both 
P 0 and p as close to 1.0 as possible, 
with n as small as possible {at a lower 
bound of 1.0 step). Unfortunately, 
software developers cannot freely 
choose these values. 

Why not? Because P 0 has to fall as 
n increases, while p generally in¬ 
creases as each step is made smaller. 
The classic easy-to-learn system 
guides the user through hierarchical 
menus. As long as the user can easily 
identify where to begin, F will be 
very high for problems solved by that 
system. Such a system is inherently 
limited to the problems selected by 
the menu builders. Other types of 
problems may be solved by the sys¬ 
tem, but if they are not enumerated 
in the menus, their "F score" is like¬ 
ly to be very low. 

The cost of increasing the number 
of steps is very high, even if p is 0.995 
(an error only once in every 200 at¬ 
tempts). For example, f would be 
0.975 for 5 steps, 0.951 for 10 steps, 
0.905 for 20 steps, and 0.818 for 40 
steps. This is where ease of use and 
ease of learning conflict. The user 
progresses from one level of ability to 
another through training and ex¬ 
perience, and the steps can then be 
reduced but made more complex 
with little decrease in p. A user even¬ 
tually will consider a system with 
fewer, but natively more complex, 
steps to be more user-friendly. 

The problems a user has change 
from day to day, and a user-friendly 
system must be able to easily accom¬ 
modate this change. Therefore, the 
fundamental tools must be strong. 

Because people make mistakes, p 
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when you visit your dealer and 
bmpare the Princeton iBM-compat- i 
He HX-12 side-by-side with the ism 
; pior monitor, your eyes will see the 
llfference. 

The HX-12 gives you higher resoiu- 
ph and finer dot pitch (.31 mm) than 
he IBM 5153's medium resolution 
J3mm) for a cleaner, sharper image 
Compare our full range of colors 
hd our crisp whites without red 
leed. You'll also see a difference In 


our non-glare screen—a feature your 
eyes will really appreciate In a long 
work session, 

The Princeton HX-12 comes with a 
cable that plugs directly into the IBM 
PC, ready to burst forth into 16 
superb colors. All at a suggested retail 
price ($695) thars a pleasure for sore 
eyes and overworked budgets. 

Apple lie users: call us to learn 
how you, too, can now enjoy the vis¬ 
ible superiority of the Princeton 
HX-12. 


Ask your local dealer for a demon¬ 
stration and let your eyes decide. Or 
call us at 800-221 -1490 for more infor¬ 
mation and the name of your nearest 
dealer 

if youre ready to move up to 
color, graduate to the Princeton 
HX-12. it's right at the head of its class. 

Princeton 

Graphic 

Systems 

1 ioi-1 state Road Princeton New Jersey 08540 
609 68S-1660 nX:68S7009 PCS Prin. 
800-221-1490 
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has an upper limit regardless of the 
computer skills of the user group 
(probably not far above the 0,995 
used in the preceding example). Al¬ 
though their computer skills cannot 
raise p much beyond a certain level, 
more training may help a user group 
to execute substantially more com¬ 
plex steps with the same p* 

This is a critical point* Any system 
designed for a mass market can be 
user-friendly only for relatively sim¬ 
ple problems. If the problems to be 
solved are not simple, it is unlikely 
that any general, mass-market system 
can be user-friendly. Resolving this 
dilemma involves reeducating the 
user group. With better training and 
documentation, software vendors 
can increase the computer sophistica¬ 
tion of their users (i.e,, raise p and 
lower n)« In so doing, they also can 
increase the scope and complexity of 
problems for which their systems are 
user-friendly. Alternatively, by 
customizing the software to fit 
specific needs, software vendors can 
build user-friendly systems for users 
who have little computer sophisti¬ 
cation. 

Are integrated systems user- 
friendly? The answer is clearly 
"sometimes." Let's consider four 
major limitations: 

1, There are limits to spoon-feeding, 
Lisa and Visi On succeed excep¬ 
tionally well in packaging their 
capabilities in easily recognized, 
highly robust capsules. The effect 
of this is to raise both p and n by 
requiring many steps to do any¬ 
thing. These systems are user- 


friendly in much the same way as 
Tinkertoys. They provide easy-to- 
use building blocks, but you can¬ 
not create large, stable applications 
with them. This is fine because the 
goal of these systems is to let more 
people use personal computers 
and not necessarily to expand the 
scope of problems that can be 
solved with personal computers, 

2. Current technology does a poor 
job of telling the user what to do 
as opposed to how to do it. Lisa 
and Visi On make spreadsheets, 
graphics, word processors, and 
similar tools easier to use. Unfor¬ 
tunately, they also assume that the 
user knows what data to obtain 
and from where, what transforma¬ 
tions should be made, what other 
processing is required, and which 
report format or graphics should 
be used. In the real world, the 
user may need more help making 
these choices than using the soft¬ 
ware, This is the problem "expert 
systems" and artificial intelligence 
seek to address* 

3, Much of the day is spent doing 
routine tasks, but it's not neces¬ 
sarily these tasks that are simpli¬ 
fied by using integrated systems, 
Lisa and Visi On may simplify 
each step of a task, but the user 
still has to remember, and then ex¬ 
ecute, each step individually. The 
user would much rather select one 
choice, supply the parameters, 
and then let the computer step 
through the various tasks* The 
popularity of keyboard macro 
packages, such as Pro Key, derives 
from the fact that they let users 


store their most common key¬ 
stroke sequences. 

4. Any integrated computer system is 
still but a component of a total 
business system* Merging inte¬ 
grated applications with existing 
applications likely will prove more 
difficult than many people expect 
because the businessperson's tasks 
are so varied and the tools 
are so diverse. Meetings, tele¬ 
phone conversations, correspon¬ 
dence, publications, memoranda, 
calculation and dictation 
machines, as well as pencil and 
paper, are used every day; not all 
work can be done at a workstation* 
Moreover, professionals travel and 
go home—and they take their 
work with them* Integrated work¬ 
stations can create as many prob¬ 
lems as they solve by providing 
the user with so much power in an 
isolated environment. Lap-sized 
computers will help reduce this 
isolation, however. 

To achieve their stated market 
goals, integrated systems must be 
perceived as user-friendly and cost- 
effective, Without question they 
achieve their integration at double or 
triple the cost of component-oriented 
alternatives, so the burden on user- 
friendliness is extreme. The challenge 
is great. Training, in-person support, 
and customization seem essential, yet 
their price may make these systems 
no longer cost-effective** 

William ]. Raduchel is vice-president of product 
development support at McGraw-Hill Inc. (1221 
Avenue of the Americas, New York, NY 10020). 
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All the C compiler support you need, 

from one place. 


CROSS TO: 


HOST: 

CP/M-80 
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(*2.1 Cross Compilers 
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A Computer 

in the Doctor's Waiting Room 

An Atari program that offers some of the capabilities of an *\expert 

system" for one physician's patients 


Vox the past year I've kept an in¬ 
expensive computer in my office 
waiting room for my patients to use. 
The computer, an Atari 400, runs pro¬ 
grams that impart medical informa¬ 
tion to the user. Instructions appear 
on the screen so that anyone can use 
the system without any aid from the 
office staff. The three programs I have 
developed answer the medical ques¬ 
tions most frequently asked by the 
patients in my obstetrical-gyne¬ 
cological practice. 

One program elicits information 
concerning symptoms of abnormal 
uterine bleeding. According to the 
user responses, it will diagnose the 
seriousness of the condition and will 
recommend what course of action the 
patient should take. 

The other two programs are some¬ 
what different in nature. One con¬ 
tains information about birth control 
methods, including the effectiveness, 
advantages, disadvantages, and risks 
of each. The remaining program. 
Drugs in Pregnancy, presented in this 
article, outlines 15 classifications of 
commonly available drugs and their 
effects on the various stages of 
pregnancy. 

Though not meant as a substitute 
for doctor-patient interaction, the pa- 


George Zuccorti, M.D, 
Private Practice 

tients' use of these programs saves 
time for more complicated questions 
by eliminating basic preliminary 
queries. My patients take readily to 
the computer and have found the 
programs to be helpful. For one 
thing, using the computer avoids any 
feelings of embarrassment when in¬ 
quiring about intimate matters. Fur¬ 
thermore, the computer is tireless 
and never scoffs at seemingly dumb 
questions. Even computerphobes 
overcome their hesitancy after watch¬ 
ing someone else use the machine. In 
fact, it's unusual to see the computer 
sitting idly when anyone is in the 
waiting room. 

The Genie in the Lamp 

The educational use of computers 
promises to open up the possibilities 
for conveying information to others. 
With the proliferation of small, in¬ 
expensive computers, many more 
people will be able to afford these in¬ 
struments and experiment with 
devising new applications for them. 
No longer the exclusive tool of the 
few, the power of the computer has 
been released like the genie from the 
lamp, waiting to grant us whatever 
wishes we command. In order to ef¬ 
fectively develop the powers of the 


microcomputer "genie," a concerted 
effort and sharing of knowledge are 
necessary. 

The beauty of putting so many 
people in touch with computers is 
that by merely increasing the number 
of users, we will attain a "critical 
mass" wherein a breakthrough in 
learning is inevitable. Each new 
kernel of knowledge leads to another, 
building on the impetus of the pre¬ 
vious one, all multiplying exponen¬ 
tially and cascading in a chain 
reaction. 

This concept has long been the 
tradition in the medical profession. 
Scientific progress would be non¬ 
existent without the dissemination of 
discoveries and information. Follow¬ 
ing in this tradition, I would like to 
share some efforts I have made 
toward devising medical applications 
for this versatile tool, fve provided 
the BASIC listing of the Drugs in 
Pregnancy program so that interested 
readers can use it or learn from its 
construction (see listing 1). 

When the Doctor's Not In 

You may not be anxious to expose 
a valuable computer to inexperienced 
hands or to children's sticky fingers. 
However, even if you do not give 

Text continued on page 116 
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Listing 1: The source code for Drugs in Pregnancy, a program written in Atari BASIC that explains the effects of various types of commonly 
available drugs on pregnancy. 

1600 REM INTRODUCTION 
1010 CLR s DIM K*<1) 

1028 GRAPHICS 2+16:POKE 77,0 

1825 SETCOLOR 2,4,0:SETCOLOR 4,7,0 

1030 ? #6 s ? please -feel -free" 

1040 ? # 6 :? t* 6 to come over" 

1050 ? # 6 :? # 6 ;* and see what" 

1066 ? # 6 :? H6 s u this computer" 

1070 ? # 6 :? tt 6 ;“ can do" 

1880 FOR J =1 TO 1080:IF PEEKC5327?)=6 THEN 3880 
1090 NEXT J 
1100 GRAPHICS 2 

1105 SETCOLOR 4,7,0s SETCOLOR 2,3,2 
1118 ? # 6; 41 YOU CAN ASK- 
1120 ? # 6 :? # 6 THE COMPUTER" 

1138 ? tt 6 s ? H 6 s * ABOUT THE" 

1140 ? # 6 ;? # 6 j" EFFECTS OF DRUGS“ 

1145 ? # 6 ;? IN PREGNANCY 11 

1150 PRINT " PRESS YELLOW <START) PANEL BELOW" 

1152 PRINT "RED LIGHT ON RIGHT SIDE OF KEYBOARD" 

1154 PRINT " TO ASK ABOUT DRUGS AND PREGNANCY "3 
1160 FOR J=1 TO 2000:IF PEEK<53279>=6 THEN 3000 
1178 NEXT J:GOTO 1610 
2008 REM SUBROUTINES 
2120 PRINT SPRINT 

2122 PRINT " ENTER NUMBER OF TOPIC" 

2123 PRINT " Your Choice is *j 

2130 FOR J =1 TO 3000 

2140 IF PEEK<764)^31 THEN POKE 764,255: K*=" 1 * s PRINT KS:RETURN 
2150 IF PEEKC764>=30 THEN POKE 764,255:K*="2":PRINT K* :RETURN 

2160 IF PEEK<764>=26 THEN POKE 764,255:K*="3":PRINT KS:RETURN 

2170 IF PEEKC 764> —24 THEN POKE 764,255 s 11 4" : PRINT s RETURN 

2172 IF PEEK<764> = 29 THEN POKE 764,255:K*="5" sPRINT K *: RETURN 

2180 NEXT J;GOTO 1010 


2220 IF <ASCCK*><4?> 

OR 

<ASCCK*)>50) 

THEN 

PRINT " 

USE 

NUMBERS 

l 

TO 

2 *:K*="N" 

s PR 

INT :RETURN 

2230 IF <ASCCK*)<49> 

OR 

(ASCCKS)>51> 

THEN 

PRINT y 

USE 

NUMBERS 

l 

TO 

3 u iK*="N“ 

s PR 

INT sRETURN 

2240 IF CASCCK$> <49) 

OR 

<ASCC K$ >>52) 

THEN 

PRINT " 

USE 

NUMBERS 

1 

TO 

4 "!K*="N" 

: PR 

INT sRETURN 

2250 IF CASCCKSX49) 

OR 

CASCC K$ > >53) 

THEN 

PRINT w 

USE 

NUMBERS 

1 

TO 

5 «iK*=»N" 

:PR 


INT sRETURN 
2280 RETURN 

2290 PRINT SPRINT SPRINT " ENTER C TO MAKE A CHOICE 1 * 

2292 PRINT " ENTER R TO RETURN TO THE PREVIOUS* 

2294 PRINT " LIST TO MAKE ANOTHER CHOICE" 

2300 PRINT " ENTER Q TO QUIT "; 

2320 FOR J =1 TO 3000 

2330 IF PEEK ( 764 > = 40 THEN POKE 764,255: K$= r 'R H sPRINT KSsPRINT sRETURN 

23140 IF PEEKC 764)=1 8 THEN POKE 764,255:KS= rt C":PRINT K* : RETURN 

2345 IF PEEKC764)=37 THEN POKE 764,255:K*="M" :PRINT :RETURN 

2350 IF PEEKC764)=47 THEN POKE 764,255:GOTO 1010 

2360 NEXT J 

2370 GOTO 1010 

3000 REM DRUG LIST " 

3010 GRAPHICS 0:SETCOLOR 2,9,4 

3820 PRINT :PRINT - Copyright 1983 G.R.Zuccemi M.D.":PRINT 
3038 PRINT " ANY DRUG SHOULD BE AVOIDED" 

3032 PRINT " DURING PREGNANCY UNLESS ABSOLUTE-" 

3034 PRINT " LY NECESSARY. YOU CAN SEE WHAT" 

3036 PRINT " EFFECT EACH DRUG HAS BY CHOOSING" 

3038 PRINT " ONE FROM THE LIST.";PRINT 
3090 PRINT ■ 1. ALCOHOL" 

3100 PRINT " 2. EPILEPTIC OR SEIZURE DRUGS" 

3110 PRINT * 3. BLOOD THINNERS" 

3120 PRINT “ 4. LITHIUM" 

3138 PRINT " 5, HORMONES AND BC PILLS" 

3131 PRINT SPRINT " FOR MORE DRUGS, ENTER M" 

3132 GOSUB 2290:1F K*^ R R" THEN 3000 

3133 IF KS="M" THEN 3160 

3134 GOSUB 2120sGOSUB 2250 


Listing 1 continued on page J10 
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More 
software 
for more 
computers 
...and more. 

Whatever your software needs, all 
you need to know is Westico. We 
have hundreds of business and 
professional software programs 
in formats to fit more than 120 
microcomputers, including IBM 
PC, MS DOS and CP/M-compatible 
systems. Our large inventory means 
you get the software you want, 
when you want it. Plus, our after 
sales service is designed to keep 
you smiling. Westico helps you get 
the most from your microcomputer. 

Find out more with our new 
directory. Detailed descriptions of 
all our programs help you select 
the correct software to fit your needs. 
Start getting more with Westico. 

m ■ Order Your Copy Today* i 

□ Rush me the brand new Westico 
software directory. 


Name_ 

Firm_ 

Address 
City_ 


State. 


Zip 


Mail to: 


WESTICO 

The Software Express Service™ 

25 Van Zant Street * Norwalk, CT 06655 
(203) 653-6680 ■ Telex 640788 


^Copyright 1984 Wesl ICO. Inc WES.37 
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3140 

3150 

3160 

3170 

3180 

3190 

3200 

3210 

3220 

3230 

3248 

3258 

3260 

3270 

3275 

3280 

3290 

3300 

3302 

3304 

3310 

3320 

3330 

3335 

3340 

3359 

3360 
3370 
3375 
3380 
3390 
3400 
3410 
3420 
34 30 
3440 
3450 
3440 
3470 
3480 
3498 
3500 
3510 
3520 
3530 
3540 
3550 
3568 
3570 
3588 
3590 
3680 
3610 
3620 
3630 
3640 
3658 
3660 
3670 
3680 
3690 
3700 
3710 
3720 
3730 
3740 
3750 
3760 
3770 
3780 
3790 
3880 


J continued: 

IF KS="N" THEN 3080 

ON VALCK*) GQSUB 3390,3500,3640,3748,3840 
PRINT ">"sPRINT :SETCOLOR 2,3,2:SETCOLOR 4,11,4 
PRINT " DRUG LIST CQNTINUED*:PRINT 

PRINT " 1. ANTIBIOTICS" 

PRINT “ 2. ANESTHETICS" 

PRINT " 3. DRUGS FOR NAUSEA" 

PRINT " 4» TRANQUILIZERS, SEDATIVES" 

PRINT " 5. ASPIRIN" 

PRINT SPRINT * FOR MORE DRUGS, ENTER M" 

GOSUB 2290:IF K$="R" THEN 3000 
IF K$~"M" THEN 3280 
GOSUB 2120:GOSUB 2250 
IF K*="N" THEN 3160 

ON VALCKS) GOSUB 3960,4080,4190,4330,4440 
PRINT SPRINT sSETCOLOR 2,6,2:SETCOLOR 4,15,6 
PRINT " DRUG LIST CONTINUED";PRINT 

PRINT " 1. DRUGS TO BE AVOIDED NEAR" 

PRINT * THE END OF PREGNANCY" 

PRINT - 2. SMOKING" 

PRINT * 3. X-RAYS* 

PRINT * 4. FACTORS KNOWN TO CAUSE" 

PRINT " DEFORMITIES IN THE FETUS" 

PRINT " 5. STREET DRUGS" 

PRINT :PRINT " THIS IS THE END OF THE DRUG LIST" 
GOSUB 2290: IF K*="R* THEN 3160 
GOSUB 2120:GOSUB 2250 
IF K*="N" THEN 3280 

ON UAL< K$) GOSUB 4590,4690,4820,4968,5 I 58 
REM 

PRINT "J"SPRINT 

PRINT " ALCOHOL *:PRINT :PRINT 

PRINT " RISK OF MALFORMATION INCREASES" 

PRINT " WITH THE AVERAGE DAILY INTAKE.“:PRINT :PRINT 
PRINT " THERE IS ONE CHANCE IN TEN OF A" 

PRINT " DEFORMITY IF YOU HABITUALLY HAVE" 

PRINT " MORE THAN ONE OR TWO DRINKS PER" 

PRINT M DAY FOR MOST OF THE PREGNANCYPR INT sPRINT 
PRINT " HEAVY DRINKERS HAVE ONE CHANCE rN" 

PRINT " FOUR OF HAVING A DEFORMED BABY." 

GOSUB 2290:IF K*="R" THEN 3800 
PRINT "}" :P RI NT 

PRINT " EPILEPTIC OR SEIZURE DRUGS ":PRINT 

PRINT " THERE ISA 2 TO 3 PER CENT RISK" 

PRINT " OF MALFORMATION IN WOMEN TAKING- 

PRINT H THESE DRUGS,"iPRINT 

PRINT " PHENQBARBITAL,AND BARBITURATES IN" 

PRINT " GENERAL,HAVE BEEN USED FOR A LONG" 

PRINT " TIME, AND IT SEEMS UNLIKELY THAT" 

PRINT * THEY HAVE ANY IMPORTANT EFFECT -“ : PRINT 
PRINT " DILANTIN HAS A LOWER RISK THAN" 

PRINT * TRIDIONE AND FARADI ONEPRINT 
PRINT " THE RISKS OF THE NEWER DRUGS LIKE- 
PRINT " TEGRETOL AND DEPAKENE ARE UNKNOWN.“ 

GOSUB 2290:IF KS="R" THEN 3008 
PRINT ■)":PRINT 

PRINT " BLOOD THINNERS “:PRINT 

PRINT * COUMARIN SHOULD NOT BE USED IN" 

PRINT " PREGNANCY, IT CAN CAUSE FETAL AB-" 

PRINT " NORMALITIES EVEN LATE IN THE PRE-" 

PRINT " GNANCY. IT CAN ALSO CAUSE BLEED*" 

PRINT " ING IN THE FETUS AND THE NEWBORN," 

PRINT " IF AN ANTICOAGULANT IS NEEDED,THE" 

PRINT " DRUG OF CHOICE IS HEPARIN," 

GOSUB 2290:IF KS=*R" THEN 3000 
PRINT SPRINT 

PRINT " LITHIUM “SPRINT :PRINT 

PRINT ■ THE EVIDENCE CURRENTLY AVAILABLE" 

PRINT " SUGGESTS THAT LITHIUM IS PROBABLY" 

PRINT " A CAUSE FOR MALFORMATIONS,*;PRINT 
PRINT " THE EVIDENCE IS SUFFICIENT TO" 

PRINT " JUSTIFY AVOIDING LITHIUM DURING* 


PRINT 


Listing 1 continued on page H3 

















TIME IS MONEY 


Jo you want to spend your time as intelligently as you spend your money? The decision 
ay be yours, but your concerns are ours. We know you don't want to spend more time 
Jaming business software than you do using it. So we provide the productivity tools you 
n bank on to INVEST IN YOURSELF, time and time again, 

i no wonder over 50% of our business comes from repeat customers and referrals, 
lor quality seminars, videotapes, books and software, you can count on SoftwareBanc 
Ir a guaranteed return on your investment. 


SEMINARS 

As a full service organization, we provide fine professional training, Adam B. Green, 
well known dBASE II educator, uses a custom video presentation to highlight these 
invaluable lectures, $200/day 


dBASE n Fundamentals 
dBASE ^Programming 
Advanced dBASE II Techniques 


Problem Solving with 1-2-3 
Exploring UNIX 


Atlanta 
May 14-18 


*Boston/WaItham 
June 18-21 


Toronto 
July 9-13 


New York 
August 13-17 


Costa Mesa/Orange County 
September 17-21 


* In cooperation with Bentley College, Waltham, MA 


dBASE H Demo 

dBASE B Fundamentals (VHS or BETA) 
dBASE II Fundamentals (U-MATIC) 


$ 25.00 
$295.00 
$395.00 


SoftwareBanc 


BOOKS 

Built on years of practical experience in testing, supporting and teaching dBASE 
II, we take pride in offering you our accumulated knowledge. Interest adds up with 
new tips and techniques never before published! 


dBASE 0 User's Guide 

$29.00 

Advanced dBASE II User's Guide 

$29.00 

Report Writing in dBASE D 

$15.95 

101 Questions in dBASE II 

Soon 


$ SOFTWARE 

As an authorized deafer of every product we sell you are assured of expert 
technical support, knowledgeable salespeople and fast, dependable service with a 
smile! 


dBASE U with free dBASE II User's Guide 
WordStar 

1-2-3 with free 123 Trans 


$439 

$269 

$399 


(Available at SoftwareBanc Seminars) 


Jake stock in SoftwareBanc! Call or write for the free catalogs which 
include our complete product line, seminar curriculum and unique 
services* 


VIDEOTAPES 

Learn the basics of dBASE Q in three hours with this professionally produced 
training package. We give you everything you need to reproduce Adam B. Green’s 
popular dBASE II seminar in your own home or office. You receive everything but 
the lunch! 


At SoftwareBanc, a wise investor is our best customer. 

To order, call (800) 451-2502 or (617) 641-1241 in Mass. Hours are 
9 a*m. - 8 p.m. EST Monday - Friday and 9a.m, - 5 p,m, EST on 
Saturday* 


Payment may be made by: MC/VISA, MO, check or COD. Terms available to qualified 
customers* MA residents add 5% sales tax. Add $5 for S&H. Prices subject to change 
without notice. Dealer inquiries invited. Ask about our Discount Savings Plan* 


dBASE H is a registered trademark of Ashton Tate 
1-2-3 is a registered trademark of Lotus Development Corp. 
WordStar is a registered trademark of MicroPro 
UNIX ba registered trademark of Bell Laboratories 


(800)451-2502 


661 Massachusetts Avenue, Arlington, MA 02174 

353 on inquiry card. 


(617)641-1241 in MA 

BYTE May 1964 HI 











Your computer’s telephone. 


What are the adverse effects of this 
compound? 


Wouldn’t it be great if you could 
use your IBM* PC to tap into vast 
resource libraries across the country? 
To transfer files to your partner, 
upstate? Or from your broker, down 
the street? 

It's possible. All you need is a 
modem, to conned your computer 
to others. Down the hall. Or thou¬ 
sands of miles a way^ 


Hayes Smartmodem. Think of it as 
your computer's telephone. Hayes 
Smartmodem 300™ and the faster 
Smartmodem 1200™ allow you to com¬ 
municate over ordinary phone lines. 
But any modem will send and 
: data. Hayes Smartmodems 


receive < 


Gary: The pedigrees for next week's 
auction are as follows... 


also dial, answer and disconnect 
calls. Automatically. And without 
going through the telephone receiver, 
making them far superior to acoustic 
coupler modems. 

Choose your speed; choose your 
price. The lower-priced Smartmodem 
300 is ideal for local data swaps and 
communicates at 300 bps. For longer 
distance and larger volumes. Smart- 
modem 1200 operates at baud rates 
of 300 or 1200. with a built-in selector 
that automatically detects transmis¬ 
sion speeds. 

Both work with rotary dials. 
Touch-Tone® and key-set 
stems; connect to most time- 
ngsystems; and feature 
an audio speaker. 

Smartmodem 1200B™ is also avail¬ 
able as a plug-in board. Developed 
specifically for the PC. it 
comes packaged with Hayes’ 
own communications soft¬ 
ware, Smartcom III" 

Smartcom n. We spent 
a lot of time developing it. so 
you can spend less time using it. 
Smartcom II prompts you in the 


Sold 1000 shares at 3) for net profil 
of 6000. Richard. 


simple steps required to create, send 
receive, display, list, name and re¬ 
name files. It even receives data 
completely unattended—especially | 
helpful when you’re sending work 
from home to the office, or vice versj 

If you need it. there’s always "helpj 
This feature explains prompts. mes-| 
sages, etc to make communicating 
extra easy. 

With Smartcom II. it is. Case in 
point. Before you communicate wit! 
another system, you need to "set upl 
your computer to match the way thq 
remote system transmits data. Wit 
Smartcom II. you do this only once. | 
After that, parameters for 25 differ¬ 
ent remote systems are stored in a 
directory on Smartcom II. 

Calling or answering a system Iiste| 
in the directory requires just a few 
quick keystrokes. 

You can storel 
lengthy log-on j 
sequences the 
same way. Press or 
key. and Smartcom II automatically I 
connects you to a utility or informa-1 
tion service. 


ffl Hayes 
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Smart modem JOQ. 1300. and 12 00 Bare FCC approved In 
the U.S. and DOC approved In Canada. 


Siuantmodetn 1200B. (Includes telephone cable. 

No serial card or separate power source is needed.) 



Smartcom II communications software. 


NOTE: Smartmodem 1ZO0B may also be installed in 
the IBM Personal Computer XT or the Expansion Unit 
In those units, ano ther board installed in the slot to 
the immediate right of the Smartmodem IZOOBmay not 
clear the modem; also, the brackets may not fit properly. 
If this occurs, the slot to the right of the modem should 
be left empty. 


And, in addition to the IBM PC. 
Smartcom II is also available for 
the IBM Personal Computer XT, 
COMPAQ Portable. Corona Por¬ 
table PC, Columbia MPC, DEC 
Rainbow 100, Xerox S20-I1, and 
Kaypro II personal computers? 

Backed by the experience and 
reputation of Hayes. A solid 
lleader in the microcomputer in¬ 
dustry, Hayes provides excellent 
documentation for all products. A 
limited two-year warranty on all 
hardware. And full support from 
us to your dealer 
So see him today. Break out of 
isolation. Get a telephone for your 
Personal Computet From Hayes. 

Hayes Microcomputer Products, 
Inc., 5923 Peachtree Industrial Blvd., 
Norcross. GA 30092.404/441-1617. 


j SmartniDdem 100. Smartmodem 1200 Smartmodem 120OB. and 
SmaTtcpm El are trademarks of Hayes Microcomputer Products. Inc. 
'Trademarks of Internationa] Business Machines Corporation. 
Compaq Computer Corporation, Corona Data Systems. Columbia 
Data Products. Ere. Digital Equipment Corporation. Xerox 
Corporation, and Kaypro Corporation. Thuch-Tone is a registered 
| service mark of American Telephone and Telegraph. ©19&4 Hayes 
Microcomputer Products, inn 

Circle 192 on inauirv card. 


Listing 1 continued: 


3810 PRINT 
3820 PRINT 
3830 GOSUB 
3840 PRINT 
3850 PRINT 
3860 PRINT 
3870 PRINT 
3880 PRINT 
3890 PRINT 
3900 PRINT 
3910 PRINT 
3920 PRINT 
3930 PRINT 
3940 PRINT 
3950 GOSUB 
3966 PRINT 
3970 PRINT 
3980 PRINT 
3990 PRINT 
4000 PRINT 
4010 PRINT 
4020 PRINT 
4030 PRINT 
4040 PRINT 
4050 PRINT 
4060 PRINT 
4070 GOSUB 
4080 PRINT 
4090 PRINT 
4100 PRINT 
4118 PRINT 
4120 PRINT 
4130 PRINT 
4140 PRINT 
4150 PRINT 
4160 PRINT 
4170 PRINT 
4180 GOSUB 
4190 PRINT 
4200 PRINT 
4210 PRINT 
4228 PRINT 
4230 PRINT 
4240 PRINT 
4250 PRINT 
4260 PRINT 
4270 PRINT 
4280 PRINT 
4290 PRINT 
4300 PRINT 
4310 PRINT 
4315 PRINT 
4328 GOSUB 
4330 PRINT 
4340 PRINT 
4358 PRINT 
4360 PRINT 
4370 PRINT 
4380 PRINT 
4390 PRINT 
4395 PRINT 
4400 PRINT 
4418 PRINT 
4428 PRINT 
4430 GOSUB 
4440 PRINT 
4450 PRINT 
4460 PRINT 
4470 PRINT 
4480 PRINT 
4490 PRINT 
4500 PRINT 
4518 PRINT 


■ THE FIRST THREE MONTHS OF THE" 

" PREGNANCY.* 

2290:IF K$- H R" THEN 3800 

«}» 

u HORMONES AND BC PILLS “rPRINT :PRINT 

u THE SMALL AMOUNTS OF PROGESTOGEN" 

" IN BIRTH CONTROL PILLS ARE NOT" 

" LIKELY TO CAUSE MALF0RMATIDNS.":PRINT 
" STUDIES HAVE BEEN CONTRADICTORY" 

" AND CONFUSING P BUT IF THERE IS ANY" 

* RISK* IT MUST BE SMALL.":PRINT 

* EXPOSURE TO DIETHYLSTILBESTERQL" 

" CAN CAUSE CANCER OF THE VAGINA IN" 

" FEMALE OFFSPRING ," 

2290:IF K*="R" THEN 3000 

<l ^ n 

" ANTIBIOTICS ":PRINT 

" ALMOST ALL DRUGS USED TO TREAT" 

" INFECTIONS ARE SAFE IN PREGNANCYPRINT 
" DRUGS CONTAINING TRIMETHOPRIM AND" 

M PYRIMETHAMINE MAY CAUSE MALF0RMA-" 

" TI0NS.BRAND NAMES FOR THESE DRUGS" 

" ARE: BACTRIM, SEPTRA, PR0L0PRIM," 

“ TRIMPLEX AND DARAPRiM, ** ; PRINT 
" TETRACYCLINE CAN CAUSE STAINING" 

" OF TEETH, AND SHOULD BE AVOIDED," 

2290:IF R“ THEN 3160 

" 

" ANESTHETICS ":PRINT SPRINT 

" ANESTHETICS FOR SURGERY OR DENTAL" 

" WORK DO NOT INCREASE THE RISK FOR" 

" HAVING A DEFORMED INFANT.":PRINT 
" WOMEN WHO WORK IN THE OPERATING" 

" ROOM OR ARE EXPOSED TO GAS ANES-" 

" THETICS,ESPECIALLY NITROUS OXIDE,* 

" OVER A LONG PERIOD OF TIME, ARE" 

" AT INCREASED RISK FOR ABORTION." 

2298:IF K*-"R M THEN 3160 
" >" 

" DRUBS FOR NAUSEA "rPRINT 

" IWIY STUDIES INVOLVING MANY HUN-" 

" DREDS OF WOMEN HAVE FAILED TO" 

" SHOW AN INCREASED INCIDENCE OF" 

" MALFORMATIONS."SPRINT 
" IN SPITE OF OVERWHELMING SCIENTI-* 

" FIC EVIDENCE AND 27 YEARS OF USE," 

" A RECENT COURT JUDGEMENT ms CAU-" 

SED PUBLIC ALARM OVER THE SAFETY" 

“ OF THE MOST EFFECTIVE OF THESE" 

“ DRUGS IN PREGNANCY, BENDECTIN,* 

* AND ITS MANUFACTURE HAS BEEN" 

“ DISCONTINUED." 

2290: IF K*=="R* THEN 3160 
■)" 

" TRANQUILIZERS, SEDATIVES ":PRINT sPRINT 

" TWO MAIN STUDIES HAVE PRODUCED" 

“ CONFLICTING RESULTS, BUT RISK, IF" 

" IT EXISTS, IS SMALL,"SPRINT 
" THE SAME THING CAN BE SAID ABOUT" 

H MOOD ELEVATORS OR ANTIDEPRESSANTS," 

* WITH THE EXCEPTION OF LITHIUM."fPRINT 

* BARBITURATES HAVE BEEN IN USE FOR" 

H A LONG TIME AND ARE CONSIDERED" 

1 SAFE DURING PREGNANCY." 

2290:IF K*="R" THEN 3160 

n y m 

" ASPIRIN ":PRINT 

" THERE IS NO ASSOCIATION BETWEEN• 

“ ASPIRIN AND MALFORMATIONS.“:PRINT 
" HOWEVER,ASPIRIN SHOULD BE AVOIDED" 

" AFTER THE FIRST THREE MONTHS OF" 

“ PREGNANCY BECAUSE IT CAN CAUSE * 

' THE PREGNANCY TO BE PROLONGED IF" 
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The p-System 
Improvement 
You’ve Been 
Waiting For... 

A Lower Price! 


Compatible with the IBM PC, XT, 
Corona, Columbia, Compaq, Colby, 
Eagle, Hyperion and Texas 
Instruments' Professional 


Wve taken $245 off the price of the NCt p- 
System t the newest, fastest and most complete 
p-System for the IBM PC and compatibles . For 
only $595 the NCI p-System offers far more 
features than the comparably-priced version 
marketed by IBM, It uses the latest 
implementation and has been recognized by 
major software developers and reviewers as 
being the best version available. * 

The NCI p-System runs up to five times faster 
than IBM's and is the only p-System that lets 
you move files from PC DOS to the p-System 
and vice versa . You also get many exclusive 
utilities and the widest range of hardware 
support and compatibility. Only the NCI p- 
System includes technical support and new t 
easy-to-reference documentation. 

Special discounts are available for users who 
have already purchased the IBM version and 
want to upgrade to the NCI p-System. For full 
details clip this coupon and send it fo: 


SE 



Network Consulting Inc. 

Ste. HO-3700 Gilmore Way 
Burnaby , B.C. Canada V5G4M1 
Phone (604) 430-3466 

□ / want to know more about NCTs p-System 

□ / own an IBM version 

□ Please send me dealer information 

Name ___ 

Title _ _ 

Company _____ 

Address ___ 


Slate_ Zip _ 

■Ercfcreemencs and reviews aratebte tom NCt The ^System js a 
trademark of Sttf fecft fckraysftm Inc. tBM PC and XT are 
trademarks of Jnfemaftoriai' Bttsnass Machines Corporaton. 


Listing 1 continued: 

4520 PRINT " TAKEN IN HIGH DOSES.“:PRINT 

4530 PRINT u ASPIRIN MAY ALSO PROLONG LABOR,* 

4540 PRINT u AND IF TAKEN WITHIN ONE WEEK OF* 

4550 PRINT * DELIVERY, CAN CAUSE BLEEDING PRQB-" 

4560 PRINT H LEMS IN THE MOTHER AND INFANT.* 

4576 G0SU8 2290:IF K*»"R H THEN 3160 
4590 PRINT ">" 

4600 PRINT * DRUGS TO BE AVOIDED 

4610 PRINT - NEAR THE END OF PREGNANCY *:PRINT :PRINT 

4620 PRINT " SULFA DRUGS AND ASPIRIN CAN LEAD" 

4630 PRINT w TO JAUNDICE IN THE NEWBORNPRINT 
4640 PRINT H THE FOLLOWING DRUGS CAN LEAD TO" 

4650 PRINT " RUPTURE OF THE BABY'S RED BLOOD" 

4660 PRINT - CELLS CAUSING ANEMIA: DRUGS FOR* 

4670 PRINT " MALARIA, PHENACETIN CAPO r SULFA- 
4675 PRINT “ AND NITROFURANTOIN," 

4680 GOSUB 2290:IF KS="R* THEN 3280 
4690 PRINT *)" 

4700 PRINT " SMOKING M :PRINT 

4710 PRINT " SMOKING IS KNOWN TO BE A POSSIBLE" 


4720 

4730 

4740 

4750 

4760 

4770 

4780 

4796 

4806 

4810 

4820 

4830 

4840 

4850 

4860 

4870 

4890 

4900 

4910 

4920 

4930 

4948 

4950 

4960 

4970 

4980 

4990 

5060 

5010 

5820 

5030 

5040 

5050 

5860 

5070 

5080 

5090 

5100 

5140 

5150 

5160 

5170 

5180 

5190 

5208 

5210 

5220 

5230 

5240 

5250 

5268 

5270 

5280 

5290 

5300 


PRINT - CAUSE OF PREMATURITY, AND IT MAY* 

PRINT " ALSO INCREASE THE RISK OF SPONTA-* 

PRINT * NEGUS ABORT I ON. PRINT 

PRINT “ CHEWING TOBACCO AND NICOTINE CHEW-* 

PRINT " ING GUM SHOULD NOT BE USED DURING* 

PRINT * PREGNANCY. *:PRINT 

PRINT " CUTTING BACK ON THE NUMBER OF CI-" 

PRINT * GARETTES SMOKED WILL HELP P IF YOU" 

PRINT * CAM40T STOP ALTOGETHER," 

GOSUB 2298:IF K*="R" THEN 3288 
PRINT ■>• 

PRINT * X-RAYS “ iPRINT t PRINT 

PRINT * THE AMOUNT OF RADIATION ABSORBED- 
PRINT " FROM CHEST OR DENTAL X-RAYS IS" 

PRINT “ TOO SMALL TO httVE ANY EFFECT ON- 
PRINT “ FETAL DEVELOPMENT, EVEN X-RAYS TO* 

PRINT * THE PELVIS IN EARLY PREGNANCY DO- 

PRINT - NOT PRODUCE ENOUGH RADIATION TO" 

PRINT * CAUSE ANY MALFORMATI ON.":PRINT 
PRINT * DURING PREGNANCY, HOWEVER, A LEAD" 

PRINT * SHIELD OR APRON SHOULD BE USED AS" 

PRINT * A PRECAUTION." 

GOSUB 2290:IF K*="R" THEN 3288 
PRINT ">* 

PRINT * FACTORS KNOWN TO CAUSE * 

PRINT * DEFORMITIES IN THE FETUS *|PRINT 

PRINT ■ MORE THAN 65X OF MALFORMATIONS" 

PRINT “ HAVE UNKNOWN CAUSES, BUT PROBABLY" 

PRINT " MOST HAVE MULTIPLE CAUSES, ONLY* 

PRINT * 10X OF WHICH MAY BE ATTRIBUTED TO" 

PRINT " DRUGS, THE OTHER 25X ARE DUE TO* 

PRINT " CHROMOSOME OR GENETIC PROBLEMSPRINT 
PRINT “ EVEN THALIDOMIDE PRODUCES DEFECTS" 

PRINT " IN LESS THAN 25X OF EXPOSED OFF-¬ 
PRINT " SPRING.":PRINT 

PRINT * CYTOTOXIC DRUGS USED FOR CANCER" 

PRINT * TREATMENT ARE THE OTHER CLASS OF* 

PRINT * DRUGS THAT CAUSE MALFORMATIONS," 

GOSUB 2290:IF K*="R* THEN 3280 
PRINT *)" 

PRINT * STREET DRUGS “:PRINT 

PRINT " PREMATURITY AND LOW BIRTH WEIGHT" 

PRINT " ARE COMMON AND INFANT MORTALTIY* 

PRINT " IS INCREASED WITH USE OF HEROIN.*:PRINT 
PRINT * WITHDRAWAL EFFECTS AFTER DELIVERY" 

PRINT " OR EVEN WHILE IN UTERO CAN CAUSE- 
PRINT * FETAL DISTRESS AND DEATHPRINT 
PRINT " NONE OF THE COMMON STREET DRUGS,* 

PRINT * INCLUDING MARIJUANA, ARE KOWN TO" 

PRINT * CAUSE ANY FETAL MALFORMATIONS." 

GOSUB 2290:IF K*="R* THEN 3280 

PRINT :PRINT " YOU HAVE REACHED THE END * 

PRINT * OF THE PROGRAM " 

GOSUB 2290:IF KS="R“ THEN 3280 
GOTO 1010 
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C ongratulations! You not only 
have a powerful new operating 
system in Apple's* ProDOS, you can 
now get an incredibly versatile 
Clock/Calendar card to use with it, 
PROCLGCK™. 



PROCLOCK is the first 
Clock/Calendar designed for 
ProDOS-based systems as well as 
other Apples running DOS 3.3 r 
CP/M**, Pascal, Applesoft*, and 
BASIC, 

What's more, PROCLOCK fully 
emulates Superclock 11, 
Thunderclock Plus and Apple 
Clock*. So programs written for 
these products can be used without 
any modification. 

Of course, PROCLOCK will time- 
and date-coding files. And consider 
how much money you could save 
by timing your modem to transmit 
when the phone rates are cheapest. 
You can even use PROCLOCK as 
part of an automatic appliance 
control system. 

Plus, PROCLOCK's powerful inter¬ 
rupt capabilities are invaluable to 
programmers working with time- 
sensitive routines and multi-tasking. 
It can generate interrupts at inter¬ 
vals of 1 millisecond, 1 second, 1 
Circle 314 on inquiry card. 


minute, 1 hour, or any combination 
of those. And all interrupts are 
software-controlled and handled 
through PROCLOCK's on-board PIA. 

Speaking of software, you also get 
a diskette full of sample programs, 
utilities and applications like our 
Time-Clock II job/time logging 
program. 

PROCLOCK even includes one 
feature we don't expect anyone to 
take advantage of—a 10-year lithium 
battery that keeps the clock running 
even if your computer is left off for 
long periods of time. 

Bui just try to keep away from 
your Apple long enough to put that 
to the test! With PROCLOCK, you'll 
have a whole new world of applica¬ 
tions to explore. And plenty of time 
to explore it. Because PROCLOCK is 
a reliable, well-built piece of hard¬ 
ware. So well-built, it J s backed by a 
five-year warranty. 

Ask your dealer about PRO¬ 
CLOCK. It's perfect timing for Pro- 
DOS users! 

Another practical product from 
Practical Peripherals—makers of 
MICROBUFFER™, FRinterfacE™, 
GRAPHlCARD m r and seriALL™. 


mm PRACTICAL 
m PERIPHERALS 

31245 La Bay a Drive, Westlake Village, CA 91362 
(818| 991-8200 • TWX 910-336-5431 

'ProDOS, Apple, Applesoft and Apple Clock are registered 
trademarks of Apple Computers, Inc. * 'CP/M is a registered 
trademark of Digital Research, Inc. 
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Text continued from page 108: 

your patients access to the computer, 
you may find this type of program 
useful in another way; it can be used 
by your staff to answer questions 
posed by patients. 

Letting a nurse or receptionist han¬ 
dle simple medical questions is a 
common practice, but the aptness 
and correctness of the response may 
vary considerably depending on the 
training and experience of the person 
answering the questions. A program 
such as listing 1, used by the office 
staff to answer patient queries, can, 
in effect, make use of the expert 
knowledge and judgment of a physi¬ 
cian, even in his or her absence. 

In essence, the program and not 
the staff person supplies the answers. 
Through the program, the logic and 
rules of the expert applied to the base 
of medical knowledge control the 
response to the questions. The pa¬ 
tients receive the answers you would 
have given, just as if you were speak¬ 
ing to them directly. Full diagnostic 
programs for large computers are 
already in operation in some medical 
centers. These programs, known as 
"expert" systems, function in much 
the same way. By interrogating for 
signs and symptoms and acting on 
these with rules devised by profes¬ 
sionals, the systems arrive at the most 
likely diagnoses. 

Adaptability to Other Computers 

The Drugs in Pregnancy program 
was written in Atari BASIC and re¬ 
quires less than 13K bytes of 
memory. I chose the Atari because of 
its inexpensive price and rugged con¬ 
struction, and because it could be 
used without difficulty by anyone in 
the waiting room. The program can 
be easily rewritten in versions of 
BASIC for other computers. Instruc¬ 
tions helpful for such conversions are 
given in the next section of this 
article. 

The program structure is not 
limited to any particular field or topic. 
By changing the wording of the 
choices and the responses, you can 
change the topic to heart disease, ex¬ 
ercise physiology, or any other area. 
By retaining its structure, the pro¬ 
gram will continue to operate as 
before, adapted to the new subject. 


Converting an Atari Program 

If you are converting this program 
for use on a computer other than the 
Atari, you need to change or elimi¬ 
nate some of the Atari-specific state¬ 
ments and commands. These are 
mostly graphic commands and sym¬ 
bols that differ from those of other 
computers. In the program listed, 
they serve to change the colors of the 
background and the borders of the 
screen display. You could delete all 
the graphic statement lines in the pro 
gram, and it would still convey the 
information. 


I chose the Atari 
because of its 
inexpensive price and 
rugged construction. 

In designing this program, I de¬ 
voted particular attention to making 
it user-proof. Envisioning the user 
as someone with no previous ex¬ 
perience in operating a computer, 
and considering the environment for 
the program's intended use, I at¬ 
tempted to make it as difficult as 
possible to crash the program. The 
program had to continue operation, 
or right itself, if the user committed 
a mistake. This goal was achieved to 
a point. 

Practically all the keys are rendered 
inoperable except the few that are 
needed for the user to make choices 
in the program. Because the office 
computer does not operate with a 
disk system, I found no practical way 
to disable the Break or the System 
Reset keys other than to cover them 
with the message, "Do NOT press 
this key" All responses to the user 
choices are segregated into timed 
loops so that if a preset time limit is 
exceeded, the program will auto¬ 
matically restart at the beginning. 
This prevents the program from 
freezing at a particular place if the 
user abandons it before its conclu¬ 
sion. 

Most of the PEEK and POKE state¬ 
ments are used to carry out the fool¬ 
proofing. Since the PEEKs and 
POKEs are peculiar to the Atari, if 
you need this kind of crash preven¬ 
tion, you will have to devise methods 


for your own computer. The follow¬ 
ing Atari commands and functions 
are explained in detail so that you can 
convert them to the equivalent func* 
tions on your computer. 

The SETCOLOR statement chooses 
a particular hue and luminance. The 
question mark (?) is an abbreviated 
form of the PRINT statement. PRINT 
#6 is a graphic statement that pro¬ 
duces enlarged characters on the 
screen. The GRAPHICS command 
selects one of various graphic modes. 
Since the Atari GRAPHICS com¬ 
mand also clears the screen, wher¬ 
ever you see this command in the 
program you should substitute your 
computer's command to clear the 
screen. Another Atari command also 
clears the screen: a PRINT statement 
followed by an arrow between dou¬ 
ble quotes. However, since most 
printers cannot print this arrow char¬ 
acter, another symbol for the dear- 
screen command appears in the 
printout of the program listing. That 
symbol is "}" (right brace). Wherever 
you come across PRINT in pro¬ 
gram listing 1, you should also sub¬ 
stitute your computer's dear-screen 
code. 

Explanation of the Program 

Atari BASIC requires dimensioning 
all string variables for the maximum 
length of the string. The DIM state¬ 
ment, line 1010 CLR :DIM K$(l), re¬ 
serves a certain number of memory 
locations for the string variable K$, 
Each character in a string requires 1 
byte in memory. CLR dears the 
memory of all previously dimen¬ 
sioned strings, arrays, and matrices. 

Ordinarily, luminescence is re¬ 
duced and the colors are rotated to 
protect the screen if no one accesses 
the keyboard after nine minutes. The 
POKE command, line 1020 POKE 
77,0, disables this function since the 
keyboard frequently goes unused for 
this period of time. Instead, the pro¬ 
gram changes screens automatically 
every 15 to 20 seconds while unat¬ 
tended, so this protection feature is 
not needed. 

Line 1080 sets up a loop to keep the 
display on the screen for 15 seconds 
and allows the user to break out of 
the loop to start the main program by 


116 BYTE May 1984 






Com pore ihis system ro ony offered by any manufacturer. any deoler. A 16-bk 126K 
6065 MS-DOS system (which by hoppy coincidence runs some IBM PC-DOS programs); 
The PC DeJuxeTM indudes rhe Sanyo MBC 555 computer with dual disk drives MS-DOS 
Sanyo Color Graphics Boslc. Wordsrar. Cakstor. Morfmerge, Spellsror Infosror. PC Filer, a 
12 green phosphor Sanyo display wirh o 640x200 resolution, a printer coble and your 
choice of a Monnesmann Tally Spirit 60. Gemini 10X, or Scottsdale Systems' new LTR-1 
lerrer quality printer. All for Si 575. 

Of course you moy not woni the whole Enchilada, In which case we have other system 
packages based on the Sanyo 550 computer thof may be more to your taste. 

If you re thinking about buying rhe hottest micro of 1964 give us o call. Find out why our 
prices. Inventory, product knowledge and an insatiable appetire for Mexican food 
nave made us Sanyo s largest ULS, dealer. 


PC PLUStm 
PC DELUXE 


The Sanyo Plus includes MS-DOS, Sanyo Oosk. Wordstar Cokstor. Eosywriler t. o CRT-36, 
and duof 160K drives. 

No dealers please. 


TELEVIDEO 




Each Columbia comes with (Tasrca (with 
IPC* cdmpoflbie color graphics), 
Perfecr Wrtr er TM. Perfecr Spelter T,M, 
Perfect Cole TM Perfect filer TW. Fast 
Graphs. Home Ace r Plus. Space Common- 
den, Diagnostics and rhe Columbia Tutor. 
the VP iso 38 !b. portable. rhe 1600-1 Is 
rhe desktop unit. Qorh hove dual 320K 
drives and ore bocked nationwide by 
Dell and Howell. The Vp has a 9" CRT the 
1600-1 price indudes CAT controller cmd 
keyboard. 

VP $2293 

1600*1 ... $2569 

1600-4 $3649 


How you con go beyond IQM compati¬ 
bility with a name you con rniy. The 
Z-1 50's run virtually ail software written 
for the IDM-PC^bur feature o new 
modutar design so that rhey can be 
easily upgraded. Each ZF-151-22 comes 
with 12BK of AAM wirh parity, dual 3-60K 
drives lour unpopulated compatible 
slots, color video. o small footprinr ond a 
big return key, The ZF. 161-22 Is e dual 
drive ponoble ond, Inoddlrlan, IhtHides 
a built-in fl" CAT. 

ZF-151 -22 JJ3&9SC 

ZF 161-22 

ZW-151-22 


The single user fl03 s now Include CP/M h 
ond Graphplon from Chong Lobs. You 
cars save money by buying your multi¬ 
user Televideo system from uv and we 
can have ir installed at your she through 
our agreement with T.R.W. ^additional 
charge), 

TPC-dual drive $1709 

603 $1649 

1605 New, Coll! 

$4319 
$4659 
$9275 


from the lowest-priced dual floppy frultr- 
user systems to rtue 16-bit lOMhj multi 
user systems. Local service available via 
TAW We will configure test and Install 
your sysrems lor on additional charge 
(call for prices). 

560-2 
560-10 
566-20 
566-40 
6000-10 
6000-14 


it 996 
$3629 
$6539 
$7995 
$4679 
$6116 


6G2H 

606/20 mb, 
616/40 mb. 


Scottsdale Systems 

617 N. Scottsdale Road, Suite D. Scottsdale, Arizona 652 

(602) 941-5856 R5 


Tally Spirtr 
Tolly 160L/rrac 
Tally leOL/trac 
Oki 92 
Oki 93 
Gemini lOX 
Gemini 15X 
Prism 132 
oil opts. 

Transtar 315 

Toshiba 1351 ___ 

Riteman new low prices 

LETTER QUALITY 

Silver Reed 500 $409 

Silver Reed 550 $559 

Diablo 630 $1669 

NEC2030 $799 

NEC 3550 $1771 

NEC 7710 $1949 

DTC 360Z $995 

Juki's Call 


ADDS Viewpoint 3A+ now 

enrsulores the Viewpoint ia and 2 A, o- 
leng wirh the ADM $A .(Hew model due 
April) sa43 

Viewpolar 60 $569 


We participate in arbitration Tor business and customers through the Oerter 
Business Bureau of Maricopa County. 


$1449 


Wyse 100 
Tefevideo 914 
Tefevideo 924 
Televideo 970 
Altos II 
Zenith Z-29 
Zenith ZT-1 
Qume 102 


SERVICE / ORDERING 


IN TEGRAT \ ON: Prices listed ore fat n ew equlpmenr In factory sea led bones with manufacturer s 
warranty. We will prerei* your equipment, integrate your system, configure your sofrwore provide 
special cobles, etc,, for an oddirionol charge. Coll Tor prices. 

ORDERI NG: MAIL ORDER ONLY. Prices listed are Tor cash, Ho CO.D. s. We sell on a Hei 30 
basis to Fortune I'OOO companies and Universities with good credit. P.O.'s odd 2 % charge cards odd 
3%. Ac. residents odd Prices subject to change, product subject to availability. Personal checks 
take 3 weeks ro clear, Q-30% restocking fee for returned merchandise. Shipping extra -products ore 
F.G.D. painr ol shipment. CP/M and MP/M ore regrstered trademarks of Digital Research. Wordstar iso 
registered trademark af MicroPro International. I DM and IDM PC ore registered trademarks of 
tmemarional Business Machines Corporation. TeleVideo" is a registered trademark ol TeleVideo 
Systems, inc.. ' SOFTWAftt; Sold only w/systems, nor worrantied For suitability. 


$1795 

$745 

$2340 


Now you can have twice the Lener 
Quality resolution ol on Okidoto 92 lor 
obaur the some price. Let us Install an Ok- 
Writer ro on Qkidota or flO and you'll 
get c remqrkable Ifl x 17 resolution, dot 
graphics, and 2400 baud serial part. Call 
for print somple, 

Oki 82 W/Qk Writer j4Q9 


The best price an rhe best selling auto diol/autq 
answer. 300/1 20tt baud auro speed auto mode, 
full/half duplex .modem Price includes power 
phone, end A5-232 cobles, 


Sanyo 8-bit Systems 


new lower prices 


BYTE May 1984 











































line 3150 causes the program to 
branch to the appropriate routine 
with the ON GOSUB statement. If 
"R" was entered as a choice, the pro¬ 
gram will return to the previous 
menu. If "M" was the choice, the 
program will display the names of 
more drugs by branching to the next 
list of drugs. 

The many subroutines, nested sev¬ 
eral layers deep, may make following 
the logic of the program difficult. 
However, the memory stack keeps 
track of all the subroutine calls and 
returns each one to the proper ad¬ 
dress. The advantage of such a 
method is that the user can move 
from the beginning of the program to 
the end in sequence, or jump back 
and forth anywhere in between, 
without being restricted to a one-way 
path. 

The remainder of the program con¬ 
tains the text for the chokes available 
to the user and further information 
on the topic chosen. By changing the 
textual content but retaining the 
form, structure, and logic of the pro¬ 
gram, you can rewrite the contents to 
deal with any topic that lends itself 
to a list of choices with a response for 
each on e,m 

George Zucconi, AID,, has a private OB/GYN\ 
practice in San Diego , California. He has written 
numerous articles and delivered lectures on the topic 
of computers and medicine „ He can be reached at 
7808 El Cajon Blvd,, La Mesa . CA 92041. 
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pressing the Start key. The PEEK 
command in this line monitors the 
Atari console switches. When the 
Start key is pressed, the program 
branches to line 3000. If the Start key 
is not activated within 15 seconds, the 
loop terminates and the program 
goes on to the next statement. 

Line 1160 performs the same func¬ 
tion for the second screen display, 
and line 1170 returns to the first 
screen if the Start key is not activated. 

Lines 2000 to 2370 are subroutines 
and will be discussed in the sections 
of the program that call them. 

Line 3000 is the beginning of the 
main program. A brief explanatory 
message is displayed on the screen 
followed by a menu of five drugs and 
an option to go on to a list of addi¬ 
tional drugs. 

Line 3132 calls subroutine 2290, 
(This input subroutine ends at 2370 
unless an exit is made at one of the 
earlier lines.) The subroutine displays 
a menu of choices. A timing loop is 
set up as before, while the PEEK 764 
statements read the value of the last 
key pressed. This function is similar 
to that of the INKEY statement in 
other versions of BASIC. The com¬ 
puter responds when the key is 
pressed; the user need not hit the 
Return or Enter key. The POKE state¬ 
ment restores the PEEK location to its 
normal value of 255, and the charac¬ 
ter entered is stored in the string 


variable K$. If the character "C" is 
entered, indicating that the user 
wishes to choose one of the drugs 
listed, the program returns to line 
3132 and falls through the next two 
statements to line 3134, where the 
program control shifts to the sub¬ 
routine starting on line 2120. 

The subroutine at line 2120 
prompts the user to enter a number 
and sets up another timed loop. The 
PEEK 764 statements that follow 
again scan the keyboard for the num¬ 
bers 1 through 5, store the chosen 
number in the string variable K$, and 
then return the program to line 3134. 
Lines 2140 to 2172 will not respond to 
any entry except the numbers 1 
through 5. This is a further safeguard 
against the program's being crashed 
by an incorrect keystroke. Line 2180 
restarts the program if keys 1 through 
5 are not pressed within 15 seconds. 

The second statement on line 3134 
calls the subroutine at line 2250. This 
subroutine checks to see if the 
keyboard entry was a number from 
1 to 5. If not, line 2250 displays an er¬ 
ror message and sets an error flag in 
variable K$; this returns the user to 
the menu again for another input in 
line 3140. 

If all has gone well up to this point, 
K$ contains the number associated 
with the drug of choice. The conver¬ 
sion of this string value to a numeri¬ 
cal value with the VAL function in 
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—a Qume Irak 842™ that's double-sided double- 
density with 1.2 Mbytes of formatted capacity-—and a 
Quantum Q540™ 5’A" hard disk with 40 Mbytes of un¬ 
formatted storage, allowing both floppy disk and hard 
disk operation in a single unit. Assembled in our famous disk 
enclosure, the H40 is compatible with the IEEE 696 standard. 
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The Microcomputer 
as a Decision-Making Aid 

A computer can help you make decisions at work, hut only if you 

know what to expect 


The phrase "decisions, decisions, 
decisions" used either in jest or in 
response to real frustrations, bears 
special significance. It has come to be 
a common, sometimes satiric, way of 
identifying one source of our prob¬ 
lems. In this case, the source of irrita¬ 
tion is the fact that the decisions we 
have to make have a way of piling up, 
demanding our time and attention, 
and seemingly never becoming man¬ 
ageable. The average person takes for 
granted the ability to make complex 
decisions. From the time we get up 
(what to wear today?), through the 
morning (which route to work?), 
afternoon (what's for lunch?), and 
evening (more dessert?), we are pre¬ 
sented with choices, and we con¬ 
stantly make decisions. Throughout 
the day we make simple decisions 
about our personal well-being, even 
while we are engaged in professional 
activities. At some point this constant 
decision making can cause "decision 
overload." We get tired, our concen¬ 
tration suffers, and we start making 
mistakes. 

The Problems 

The combination of being over¬ 
burdened with decisions and making 
a series of bad choices will frustrate 
most of us. More important, when 
we're at work this problem can have 
consequences far beyond its effect on 


Peter Callamaras 
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our emotional state. A classic ex¬ 
ample of decision overload and its 
possible dangers is a doctor's mis¬ 
diagnosis. 

A second problem related to deci¬ 
sion making is the amount of time it 
takes. Assimilating all the informa¬ 
tion relevant to a decision can slow 
the whole process. Add to that the 
fact that the volume of information 
keeps growing. In fact, things change 
too quickly for many of us to keep up, 
especially in a busy work environ¬ 
ment. 

With the need to make more and 
better decisions, and because of the 
time involved in wading through so 
much data, we obviously need some 
way to reduce the burdens of profes¬ 
sional decision making. Microcom¬ 
puters provide a means of satisfying 
these needs. 

Microcomputers can simplify deci¬ 
sion making, speed up the process of 
choosing between alternatives, and 
help ensure the accuracy of each 
decision. 

Levels of Decision Making 

There are three levels of decision 
making: operational, managerial, 
and strategic. Microcomputers can be 
of great value at all three levels. 

Most operational-level decisions in¬ 
volve the specific needs of the deci¬ 
sion maker. These decisions make up 


the majority of our routine choices. 
They usually are standardized in our 
daily activities. Operational-level 
decisions require detailed informa¬ 
tion, but the data is readily available 
and its conversion into decision¬ 
making information is often subcon¬ 
scious. We have a set of "canned" 
responses for these decisions and we 
often can delegate their execution. 
The typical advice to a cold sufferer, 
"take aspirin and drink plenty of 
liquids," is a delegated canned 
decision. 

Managerial-level decisions require 
a broader base of information. The 
decision maker must rely on his prior 
experience, training, and instincts. 
Managerial-level decisions cannot be 
delegated, but they can be substan¬ 
tially speeded up. For instance, a 
lawyer about to accept a new case 
may have a general idea of what it 
concerns. However, the lawyer can't 
give his client any legal advice until 
all the data concerning the case is in. 
The client can help the lawyer by giv¬ 
ing him detailed and specific infor¬ 
mation. 

Strategic-level decisions require a 
wide range of information. These 
decisions usually are made after long 
periods of thought and planning and 
they often require the generation of 
completely new data. For example, 
the chief space-shuttle program 
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engineer probably had to "im- 
agineer" some of its aspects from 
technology that was either immature 
or still speculative when the program 
began. Thus, the majority of strategic 
decisions are heuristic (trial and er¬ 
ror) and cannot be standardized, 
canned, or delegated. (For a more 
detailed discussion of the three levels 
of decision making, see Information 
Processing Systems for Management, 
Chapter 20, by D. Hussain and K. 
Hussain, Homewood, IL: Richard D. 
Irwin Inc., 1981.) 

Time and the Microcomputer 

Work time is one of our most 
precious resources and also one of 
the most difficult to conserve. Micro¬ 
computers can help us reduce the 
time we have to spend on the deci¬ 
sion-making process by gathering 
data and converting it into usable in¬ 
formation. Once we have all the in¬ 
formation we need, we can concen¬ 
trate on our most prudent course of 
action. 

Computers can bound a problem 
and ensure that we have the informa¬ 
tion we need to make a decision at 
our fingertips. If the decision is 
routine, computers can provide a 
canned response and you can get on 
with more important matters. How¬ 
ever, it will take time to integrate a 
computer into your professional life. 

First, you have to decide whether 
you really want to add a computer to 
your set of professional tools. Then 
you have to decide what to buy. 

Next, you have to learn how to 
operate the hardware and interact 
with the software. Current literature, 
particularly advertisements, can lead 
you to believe that you can become 
proficient at operating a microcom¬ 
puter in a few hours. This is not so. 
While you can learn to manipulate 
the keyboard and turn out some use¬ 
ful products in short order, you will 
not get the full benefit of the micro¬ 
computer until operating it becomes 
second nature to you. Compare this 
to oil painting. Until you master the 
basic techniques of applying the 
paint to the canvas, shading, mixing, 
etc., you wUl not have complete 
freedom of creativity. The same holds 
true for a computer system. 


It also takes time to enter necessary 
background information into your 
computer. Many ads for financial- 
management programs, for example, 
only describe the output you can 
generate and don't dwell on the time 
it takes to input the information you 
need to get those impressive print¬ 
outs. If it took you an entire year to 
spend the money you are now trying 
to account for, you can expect that it 
will take a great deal of time and 
effort to put your spending history 
into the computer. 

Some Helpful Solutions 

In the past, two data-processing 
disciplines aimed at satisfying the 
needs of decision makers have been 


Any professional who 
has to work with 
finances and is not 
using a computer 
system is wasting 
valuable time. 


management information systems 
(MIS) and decision support systems 
(DSS). An MIS is a large data-gather- 
ing system. You define your data 
needs and set up a method of gather¬ 
ing it. The DSS is a refinement of the 
MIS applied to an individual's 
decision-making needs. An analogy 
can be found to a microcomputer if 
you imagine starting with a database 
management system (MIS) and then 
designing a set of tailored reports 
(DSS) based on the MIS data. 

For another example, look at your 
annual tax return and your check¬ 
book as an MIS and a DSS, respec¬ 
tively. Your tax return should contain 
all your financial data in one handy 
form. You can use it to gauge your 
financial health and make plans for 
the coming year. You use this MIS to 
create budget categories for the 
following year (checkbook/DSS). You 
then use these budget categories for 
specific financial decisions. Balancing 
your checkbook at the end of the 
month tells you how much you spent 
in relation to how much you had. You 
can then break out the totals for each 
budget category and take a detailed 


look at your spending for the month. 
Then, if necessary, you can make ad¬ 
justments for the next month. 

In the past, both MIS and DSS sys¬ 
tems had to be implemented on large 
computers. Today, most professionals 
can obtain the benefits of an MIS/ 
DSS with a good microcomputer sys¬ 
tem. 

How the Microcomputer Helps 

Any professional who has to work 
on finances and is not using a com¬ 
puter system is wasting valuable 
time. This applies particularly to pro¬ 
fessionals in business for themselves. 
When reviewing financial activities, 
the computer makes it easy to com¬ 
pare the money that is coming in 
with the money that is owed. If there 
are discrepancies, a computerized 
financial-management system allows 
you to go back and locate the source 
of the problems. If things are going 
well, you can use a spreadsheet pro¬ 
gram to speculate on possible future 
directions. A microcomputer also can 
make tax planning an easy, ongoing 
exercise that maximizes income and 
minimizes payments. 

A computerized inventory system 
can also be of help to the profes¬ 
sional. For example, you can establish 
a set of routine procedures for order¬ 
ing supplies. If it takes a week to 
receive a high-consumption item, 
you can use the computer to deter- 
mine when to place the order. One 
way this can be done is through the 
application of the economic order 
quantity (EOQ) method. With EOQ 
you create a model of your consump¬ 
tion patterns and compare them with 
your ordering/receiving patterns. The 
result is an indication of the best time 
to place orders. Accurate and timely 
order placement ensures that a mini¬ 
mum amount of inventory will be on 
hand to satisfy operating needs and 
that you will never run out of some¬ 
thing. The stock stays fresh and 
storage costs decline. This also turns 
inventory control into a set of oper¬ 
ational-level decisions that then can 
be delegated to a subordinate. 

Microcomputers can perform com¬ 
plex statistical analyses. Engineers 
routinely perform statistical analyses 
of the failure rates of materials or 
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components they want to use. The 
results allow them to accept or reject 
the materials. Once the acceptance/ 
rejection criteria are determined, 
materials selection can be reduced to 
a canned routine. 

For professionals who travel a great 
deal, trip planning can be made 
easier with a transportation model 
(TM). The TM can also determine the 
most economical route for product 
deliveries. For those whose business 
it is to move people or things around 
the country the derision again can be 
converted into a set of canned con¬ 
trol types and delegated. 

Another type of software can aid 
planning and scheduling by provid¬ 
ing a pictorial representation of the 
task at hand. Once the necessary 
events are determined, the computer 
generates a graph of the events along 
a time line. As time passes, the com¬ 
pletion of a specific task can be 
tracked against the graph and correc¬ 
tive action can be taken as needed. 
One of the better known of these 
time-line graph programs is the 
critical-path method (CPM). 


Teleprocessing through the phone 
system opens a whole new world to 
the micro computerized decision 
maker. For those who need a great 
deal of information, the growing 
number of on-line data services can 
be a godsend. An on-line data service 
can be viewed as a specialized library 
in a computer. There are several 
medical libraries, for example, that 
allow doctors to make more accurate 
diagnoses or prescribe more effective 
medication. 

On-line data services for lawyers, 
such as Westlaw, contain a vast body 
of judicial decisions. These services 
can reduce the drudgery of wading 
through all the material that is poten- 
tially applicable to a legal question. 
The search capability allows a lawyer 
to put in a set of key words and any¬ 
thing relating to those words is 
returned. 

Conclusion 

The more decisions you reduce, 
standardize, and delegate, the less 
time decision making will take. The 
more data you gather, the more in¬ 


formation you will have available to 
make the best possible decisions. The 
microcomputer's ability to play "what 
if" gives you trial-and-error results 
without forcing you to live with the 
consequences of poor decisions. 

The cost of microcomputers now is 
generally low enough to be afford¬ 
able to most professionals. Learning 
to use one properly takes time, but 
it is worth the investment. The docu¬ 
mentation that accompanies most 
hardware and software is getting bet¬ 
ter. With dearer instructions, it takes 
less time to get "up to speed " There 
is plenty of software available to sup¬ 
port decision making, and there are 
more decision-making packages com¬ 
ing out all the time. The key question 
is. Can you afford not to start using 
a computer to aid in your decision 
making?® 


Peter Catlamaras, an Air Force officer, can be 
reached at AFCC/EPPB Scott AFB, IL 62225. He 
recently received his master's degree in systems 
management. He has been interested in computers 
since 1966 and was the service-department manager 
of a computer store. 
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WHY DEC AND INTEL 
CHOSE THE MARK WILLIAMS 
C-COMPILER. 


DEC and INTEL wanted the best C technology avail¬ 
able, with excellent code density, supporting the full C 
language and their specific operating environments— 
all at a competitive price. 

They found it all at Mark Williams. 


WHY YOU SHOULD 
CHOOSE THE MARK WILLIAMS 
('COMPILER. 


Our C-compiler supports the dominant 16-bit micro¬ 
computers—68000, PDP-11, Z8000,8086—with a proven 
reliable, high-technology product. We are shipping 
versions of C for a large number of environments includ¬ 
ing CP/M and PC DOS. Both cross and native compilers 
are available. 

Call us for the distributor nearest you. OEM’s should 
contact us directly about their specific requirements. 

Mark Williams Company, 

1430 West Wrightwood, Chicago, Illinois 60614, 
312/472-6659. 
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The Wang PC. 

The hardware 
that brings out the 
best in software. 



The Wang Professional Computer runs 
hundreds of the most common business 
applications. 

And almost all of the most 
popular software programs- 
includingVisi On,'" Lotus 1-2-3,® 
TK’Solver,” Multiplan'" and 
Peachtree.’" 

And because the Wang 
Professional Computer is more 
powerful than most other personal 
computers—including the IBM PC- 
it runs all of these programs better. 
Applications are more responsive. 
Screens are faster. 

The graphics are sharper. 

In fact, many software 
companies have told us they prefer 
to see their software demonstrated 
on the Wang Professional Computer. 
Which is only natural. Everybody 
to look their best. 

Fora demonstration of the 
Wang Professional Computer, call 
1-800-225-9264. Or write to: 

Wang Laboratories, Inc., Business 
Executive Center, One Industrial 
Avenue, Lowell, MA 01851. 

Visi On is a trademark ol VisiCorp. Lotus 1-2-3 
rs a registered trademark of Lotus Develnp- 
nent Corp. TKISofver is a trademark Off Soft¬ 
ware Arts Inc. MuNiptan is a trademark of 
Microsoft Corp. Peachtree is a trademark 
of Paachtree Software Inc. 
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Benchmarking 
Business-Modeling Software 

These guidelines will help you compare 
the functions and speed of business-modeling software 

William Hession and Malcolm Rubel 
Performance Dynamics Associates 


When you want to fasten two 
boards together, you usually use a 
naiL To drive the nail through the 
boards you need a tool—preferably a 
hammer. The heel of a shoe might 
sometimes work, but it is hardly 
satisfactory where many nails are in¬ 
volved. You use a hammer because 
it is the best tool to perform the re¬ 
quired tasks. 

The process of selecting computer 
software, specifically business¬ 
modeling software (such as spread¬ 
sheet programs), can be likened to 
the hammer and nail problem. The 
software is your tool, but you need 
to have the right program to suit your 
modeling needs. Business-modeling 
software is a general-purpose tool; 
the added features of a specific pro¬ 
gram make it either more or less 
suited to different modeling tasks. 
Selecting business-modeling soft¬ 
ware is therefore complicated and 
prone to error. Benchmarks, or stan¬ 
dard references, can simplify your 
evaluation of individual programs. 

Alternative Selection Procedures 

There are four distinct approaches 
to selecting software; each has its 
own strengths and weaknesses. 

1. The "Dealer Demonstration" Ap¬ 
proach. This involves going to a dealer 
for product demonstrations. While 
you can view excellent demonstra¬ 


tions at reputable dealers, you will be 
exposed only to the programs the 
dealer stocks and sells. These dem¬ 
onstrations will not necessarily be 
specific to your individual needs. 
When you go to a demonstration it 
is essential that you have a clear and 
concise idea of your needs, so that 
you can ask the salesperson to show 
you products that can meet your re¬ 
quirements. 

One drawback to this approach is 
that the salesperson may be un¬ 
familiar with all but one or two prod¬ 
ucts. Thus the salesperson may try to 
"force fit" your needs to the products 
he is familiar with. If the salesperson 
can't tell you about alternative prod¬ 
ucts, you may make a poor purchase 
decision. 

You also should not be afraid to ask 
the salesperson questions. Although 
you may think your questions are 
unimportant, they can be vital. Un¬ 
asked, they go unanswered. 

2. The " Talk to a Friend" Approach. 
Probably the most common way to 
choose software is on a friend's 
recommendation. Usually the person 
making the recommendation has no 
incentive to sell you something but 
is well versed in the uses of the prod¬ 
uct and can recommend it with 
authority. If you are lucky enough to 
know someone with the same soft¬ 
ware needs as you, this approach can 


be of some value. Problems arise if 
the person recommending the prod¬ 
uct did not make an optimal pur¬ 
chase decision or has task require¬ 
ments that are substantially different 
from yours, 

3. The "Read the Reviews'' Approach . 
Many people evaluate business- 
modeling software by reading re¬ 
views on the different programs 
available. Most reviewers spend a 
considerable amount of time using 
the program they are reviewing and 
are truly knowledgeable about the 
type of software involved. However, 
the writer cannot help bringing per¬ 
sonal bias into the review. 

Each reviewer has preconceived 
ideas about what a specific type of 
software should include, and has his 
own approach to reviewing a prod¬ 
uct. A reviewer also has a set of prob¬ 
lems that he wants the product to 
solve. Consequently, it is difficult to 
get an unbiased and comparable set 
of evaluations by reading a series of 
reviews by different authors. 

One factor that reviewers tend to 
overemphasize is a product's "user- 
friendliness." To one person, "friend¬ 
liness" could mean that the program 
prompts the operator at every com¬ 
mand and asks for confirmation on 
every move. To another, this same 
"friendliness" could mean hours of 
tedium and frustration. "User- 
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friendly" is not an absolute term; it 
is relative to the user's experience, 
temperament, and environment. 

The first three approaches to select¬ 
ing software draw your attention to 
the product's capabilities, simplicity 
of operation, utilities, special fea¬ 
tures, and the number of tasks if can 
perform. Unfortunately, they do not 
take into consideration the tasks you 
need to perform and whether the 
product can accomplish them. 

The fourth method of product 
evaluation and selection, benchmark¬ 
ing, enables you to consider your 
needs first. 

The Benchmark Approach 

To use the benchmark approach to 
choose your business-modeling soft¬ 
ware, start by defining the jobs you 
want done and then describe what 
you need in a product to perform 
these tasks. Once your needs are 
defined and you develop a suitable 
set of benchmarks, you can compare 
products based on your own specifi¬ 
cations. 

We use the term "benchmark" 
when evaluating software with a de¬ 
fined standard against which each 
software package is compared. Our 
benchmark is also split into two 
separate sections: functional com¬ 
parisons and speed comparisons. 

Functional comparisons, by far the 
most important, deal with the capa¬ 
bilities of a specific program to per¬ 
form a specific task. Speed compari¬ 
sons deal only with the individual 
program's speed and efficiency in 
performing a defined operational 
task. Speed comparisons are impor¬ 
tant only if the tasks defined involve 
massive data manipulations, substan¬ 
tial internal calculations, and/or many 
iterations. In general, this criterion 
becomes inconsequential when com¬ 
pared to the program's functional 
benchmarks and its simplicity of 
operation. 

It is important to differentiate 
benchmarking from more traditional 
product-review techniques. Conven¬ 
tional reviews are characterized by 
implicit, rather than explicit, stan¬ 
dards. You may not know why a re¬ 
viewer gave a high or low mark to a 
specific capability of a program, you 


just know that he did. You are left to 
rely on the reviewer's judgment. 

Conventional reviews traditionally 
cover only one product and, if any 
comparisons are made, they are 
usually ad hoc and do not have a 
valid foundation. Also, although 
reviewers' biases do exist, they are 
not annotated in the review. 

Because different reviews are done 
by different people, it is virtually im¬ 
possible to make comparisons of the 
products. 

Benchmarking, on the other hand, 
is characterized by explicit standards. 
You may or may not be interested in 
the tasks being benchmarked, but 
you can at least see what the tasks do 
and weigh their importance. 

Benchmarks make it easy to com¬ 
pare products and evaluate their dif¬ 
ferences in functionality and speed* 
Biases in a benchmark (which are 
certain to exist because the bench¬ 
mark represents only one perception 
of what is important) are evident in 
the required modeling task. If the 
problem set does not adequately rep¬ 
resent your individual needs you are 
free to ignore the comparisons. 

Benchmarks are goal oriented. 
They are set up to determine whether 
a product can perform a predefined 
series of tasks. They are not set up to 
find out everything a product can do. 
As such, they are limited, but they 
are comprehensive within their own 
problem set. 

To benchmark business-modeling 
software you must develop the 
benchmark and apply it to a specific 
product* 

Benchmark Development and Use 

You should begin your benchmark 
development process with a thorough 
examination of the broad spectrum of 
business-modeling software. Pay at¬ 
tention not only to what is being 
modeled but also to how it is being 
modeled; also note who created the 
software and for what purpose. 

Business modeling can be broken 
into several different categories. 
These categories represent the dif¬ 
ferent tools, or capabilities, the soft¬ 
ware makes available to you. To select 
software properly you have to be able 
to define the tasks to be performed. 










The software must be able to perform 
those that are required. 

A business-modeling tool kit com¬ 
prises several groups of tools: simple 
models, advanced simulation models, 
statistical tools for analysis and 
forecasting, special mathematical and 
business functions for modeling and 
analysis, and a generalized program¬ 
ming capability for user-developed 
functions and applications. 

Elementary applications using 
ledger-sheet formats for the analysis 
of business performance require 
basic spreadsheet-modeling capabil¬ 
ities. The spreadsheet model, with its 
row/column modeling and basic arith¬ 
metic functions, provides the tool for 
the "quick and dirty" analyses so 
often required in business. When 
combined with an ability to link or 
consolidate sheets, this tool proves 
useful in report and simple account¬ 
ing consolidations* 

More sophisticated applications, 
based on large, complex equation 
systems, require modeling tools ex¬ 
plicitly designed for developing and 
solving these types of problems* 
Modeling software for these tasks 
should include the capability to auto¬ 
matically order equations for a solu¬ 
tion and the ability to solve both 
recursive and more complex circular 
or simultaneous model relationships. 
In addition, "what-if?" and "goal¬ 
seeking" features should be sup¬ 
ported to aid model analysis. A sen¬ 
sitivity analysis (what-if?) feature 
allows you to vary assumptions and 
provides the means to examine the 
model's reactions to alternative as¬ 
sumptions. Goal seeking, also called 
backward solution, lets you deter¬ 
mine what actions are necessary to 
achieve specified model outcomes. 

To analyze past business patterns 
and to forecast future results, a basic 
statistical ability is required in model¬ 
ing software. Minimum features 
should include basic statistics for 
analysis—mean, variance, standard 
deviation, simple correlation, fore¬ 
casting tools such as linear regres¬ 
sion, and simple time-series analysis 
functions such as moving averages or 
exponential smoothing routines. 

Applications in business or finan¬ 
cial analysis—for example, invest¬ 


ment evaluation, capital budgeting, 
or profitability studies—are facilitated 
by special business mathematics 
functions. The calculation of net pres¬ 
ent values, internal rates of return, 
and depreciation and amortization 
schedules are a few of the more im¬ 
portant business and financial func¬ 
tions. These functions may be tested 
directly in the problem set but must 
also be covered completely in a 
benchmark's questionnaire section to 
ensure that they are properly high¬ 
lighted. 

Developing custom business 
models and modeling applications 
sometimes requires the use of special 
formulas and procedures not always 
available in business-modeling pack¬ 
ages* To meet this need, modeling 
software often provides a high-level 
programming capability. The model¬ 
ing language should provide a full 
range of conditional functions and 
the usual programming constructs. 
Features permitting user-definable 
functions and subprograms are help¬ 
ful for the larger tasks. 

If it is to be useful, the benchmark 
problem set must address all dif¬ 
ferent types of modeling applica¬ 
tions. Simplify the models you are 
testing to their bare minimum to en¬ 
sure that you test only the program's 
ability to perform a specific function, 
not its ability to perform a big job. If 
you keep the program simple you will 
also be able to apply it to your own 
needs more easily The text box, "A 
Simple Financial Modeling Problem," 
on page 130, shows an example of 
one problem from the benchmark 
problem set designed simply to test 
a program's abilities* 

From the range of business-model¬ 
ing software that is available you can 
select those tools that are of primary 
importance to your work. From this 
list, you also can determine if there 
are other modeling tools you would 
like to have, given their availability. 
You can then go through the list of 
products available to you and discard 
those that do not meet your criteria. 
This reduces the list of possible pur¬ 
chases to a reasonable length. 

At this point, you can examine each 
program's support of its tools. The 
benchmark problem set and ques- 
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A Simple Financial Modeling Problem 

The Universal Products Corp. wishes to develop a simple financial model of a pro forma 
income statement. The model will be simulated for five periods. 

Exercise A 

Develop and run the model, generating the pro forma income statement shown below. 
Please attempt to replicate the report format as closely as possible. Save the report to disk 
and print it. Save the command file to disk and print it. Label the model and printed output 
EXA.l , Label the command file and output EXA.2. 


UNIVERSAL PRODUCTS INC. 
Projected Income Statement 



1964 

Revenue 

1985 

Revenue 

1986 

Revenue 

1987 

Revenue 

1988 

Revenue 

Operating and other revenue 

120,000 

144,000 

172,800 

207,360 

248,832 

Cost of goods sold 

96,000 

115,200 

138,240 

165,888 

199,066 

Earnings before interest and taxes 

24,000 

26,800 

34,560 

41,486 

49,766 

Interest expense 

30,000 

1O t O0G 

10,000 

10,000 

10,000 

Earnings before taxes 

(6,000) 

18.800 

24,560 

31,488 

39,766 

Taxes 

0 

9,400 

12,280 

15,744 

19,883 

Net income 

(6,000) 

9,400 

12,280 

15,744 

19,883 


The relationships on tohich the model is based are given below: 

REV - 1.2 x lagged REV 
CGS - 0.8 x REV 
EBIT = REV - CGS 

INT = $30,000 in period #1, $10,000 thereafter 
EBT = EBIT - INT 

T4X = C? + 5 x EBT if EBT is > 0, otherwise TAX =* 0 
NET = EBT - TAX 

Notes: Period 0 is 1983, period 1 is 1984 and so on. All lags are one-period lags , Initial 
revenue is assumed throughout the exercise to be $100,000. That is, REV for Period 0 - 
$100,000 . 


Exercise B 

Assume now that revenue growth is 30 percent in years 1984, 1985, and 1986 and 50 
percent in 1987 and 1988. Retrieve the model from disk, run it, and generate a new income 
statement in the same report format. Save the new report to disk and print it. Label this 
EXB.l. Save the command file to disk and then print it. Label these EXB.2. 

Exercise C 

Assume now that interest expenses are $20,000 per year for 1984-1988. Alter the model 
to reflect this new assumption (while maintaining the assumptions of exercise B). Run 
the model and generate an income statement similar to the one above , Save the report 
to disk and output it to the printer Label these files EXC.1. Save the command file to disk 
and print it. Label these files EXC.2. 

Exercise D 

This question tests your product's ability to perprm goal seeking, or the backward solution 
of the model. Use the model saved in exercise A. Find out what revenue would have to 
have been in 1984 if the net income will be $25,000 in 1985 . Run the report, save it to 
disk, and print it. Label these files EXD.l. Save the command file to disk and print it. 
Label these files EXD.2. 


tionnaire should address a series of 
questions on how well each program 
works to support its problem-solving 
abilities. 

You should design the benchmark's 
questionnaire to answer these impor¬ 
tant questions: who is doing the 
modeling, and for what purpose? 
You must ask questions about the 
documentation and output presenta¬ 
tion. If you want the product to be a 
personal productivity tool, you will 
not ask the same benchmark ques¬ 
tions as you would if the product is 
to be used by several people of dif¬ 
fering skill levels. Your questionnaire 
should consider the following: 

•Documentation—Is it complete, easy 
to read, and indexed? Does it give 
operator instructions for novices? Is 
there a tutorial or a reference card? 
Does it offer on-screen help? 

•Data Input—Can data input into a 
model be simplified so that it can be 
done by a third party? Can forms be 
designed for input on screen? What 
is data editing like? 

•Data Management—Can specific in¬ 
formation be changed, modified, or 
copied? How? Is information easily 
retrieved? Can models easily access 
data? 

•Functions and Utilities—What tools, 
both arithmetic and statistical, are 
available to assist you in developing 
and running your models? Some pro¬ 
grams provide many specific func¬ 
tions such as net present value or 
variance. Others may require the 
operator to define the functions with 
many lines of code. 

•Report Writing—What capabilities 
does the program have to output the 
finished report? 

•Graphics—Does the program have 
the ability to present your informa¬ 
tion graphically? If so, in how many 
ways? What output devices are sup¬ 
ported? Can you do color work? 

An example of part of a function 
questionnaire is given in table 1. The 
set of questions that you ask should 
be comprehensive. The more points 
of differentiation between the vary¬ 
ing programs, the easier it will be to 
reduce the set of possible choices to 
a final few. 
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unprecedented speed and power from a single slot. Macrotech 

Fhats efficiency too International Corp. 

macs err ciency, too. hhhh mi Iwnd2le Avenue 

Call or wnte us today, and ask about these ■ ■ cimtsworti], ca 91311 

products. Hi HI H Phone: (818) 7004501 
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CONTROL 16 S-100 USERS 
WITH 1 ADIT BOARD 

ADIT There's nothing else like it on the market. Its an 
intelligent I/O board with its owm operating system 
that lets you control up to 16 different terminals, 
modems or printers. Or link your focal network up to 
four other systems simply and inexpensively And all 
this from a single slot in your S-100 bus. Now that’s 
efficient! 

ADIT gives you many extras. It allows you to 
upgrade to a multi-user system and expand as your 
needs grow—without performance degradation. The 
on-board 6MH2 Z80B supports DMA operations to 
off-load the host CPU. Multi-tasking firmware supports 
UNIX, MP/M and AMOS operating systems. It complies 
fiiUy with IEEE 696 . 

Theres much more to tell you about ADIT than space allows. And it is only one of Macro- 
tech’s products designed to maximize the performance of your S-100 system. The MAX Dynamic 
Memory, for instance, gives you up to 1 Mbyte of memory for ah your system memory and virtual 
disk applications—again from a single slot And our newly developed dual-processor, CPU board. 
It uses a 16 -bit 80286 and an 8-bit 28GB to provide 
unprecedented speed and power from a single slot. 

That's efficiency, too. 

Call or write us today, and ask about these 
products. 







Narrowing the Field 

Once you have discarded programs 
that do not meet basic tool and func¬ 
tion criteria, you must subject the re- 
maining programs to "test drivesAt 
this point, you can profitably consult 
a dealer or friend who has the pro¬ 
gram. 

When consulting a dealer about a 
targeted product, it is important that 
you ask specific questions about it 
and that you set up and solve specific 
problems. If the salesperson is reluc¬ 
tant to do this, ask if you can conduct 
your own demonstration. At this 
point, you should determine how 
well the programs you have selected 
work for you. Get as much hands-on 
experience as you can before making 
a purchase. 

It may seem like we have made the 
process of selecting a business¬ 


modeling program overly compli¬ 
cated, but when you consider your 
investment in a program, not only in 
actual but also in implied dollars 
(learning the program, setting up 
data files and models, and getting 
used to working with the program), 
your time and effort spent research¬ 
ing and selecting it is insignificant. 
The benchmark process can help you 
compare programs objectively and 
arrive at the proper purchase de¬ 
cision. ■ 


Malcolm Rubel i$ president and William Hessian 
is executive vice-president of Performance Dynamics 
Associates (30$ Madison Ave. f New York , NY M&5), 
a marketing-consulting firm specializing in software 
marketing. They are also the authors of The Per¬ 
formance Guides to Business Software, a senes 
of books benchmarking word-processing, busi¬ 
ness-modeling , and database-management software* 
The btxiks will be published by McGraw-Hill in 1984. 


Sample Product Function Questions 

Does the product have any of these Boolean and control functions: 

EQUALS ( = )? 

GREATER THAN (>)? 

LESS THAN (<)? 

GREATER THAN OR EQUAL TO (£)? 

LESS THAN OR EQUAL TO U)? 

NOT EQUAL TO (*)? 

AND? 

OR? 

NOT? 

IF . . . THEN . . . ELSE? 

NESTED IF.. THEN? 

TRUE? 

FALSE? 

Does the product have any of the following business functions. 

NET PRESENT VALUE? 

FUTURE VALUE? 

INTERNAL RATE OF RETURN? 

PAYBACK PERIOD? 

AMORTIZATION? 

DEPRECIATION: 

STRAIGHT LINE? 

DOUBLE DECLINING BALANCE? 

SUM OF THE YEARS DIGITS? 

Does the product have any of the following statistical functions: 

MAXIMUM? 

MINIMUM? 

MEAN? 

MODE? 

MEDIAN? 

VARIANCE? 

STANDARD DEVIATION? 

CORRELATION COEFFICIENTS? 

SIMPLE LINEAR REGRESSION? 

MULTIPLE LINEAR REGRESSION? 

MOVING AVERAGE? 

EXPONENTIAL SMOOTHING? 

RANDOM-NUMBER GENERATOR? 

Indicate any additional functions that are included in the product. 


Table 1: Part of a questionnaire for evaluating business-modeling software . 


Enter CompuServe’s 
Electronic Mail” 
and shop at your 
convenience in these 
exciting departments. 

The Micro Mart 
The Department Stores 
The Travel Agent 
The Book Bazaar 
The Record Emporium 
The Photo Booth 
The Software Shop 
The Financial Market 
The Magazine Kiosk 
The Gardening Shed 
The Newsstand 

A sample of the 
companies participating 
in CompuServe’s 
Electronic MalT includes: 

Amdek 

American Airlines 
American Express 
AST Research 
Bantam 
CBS Publishing 
CDEX 

Colonial Penn 
Commodore 
Computer World 
Digital Equipment 
dilithium Press 
800 Software 
Heath 
Hertz 

E.F Hutton 
Inmac 

Innovative Software 
Magazine Supply House 
Manufacturer’s Hanover Trust 
McGraw-Hill 
Metropolitan Life 
Microsoft 

Miracle Computing 

Misco 

Newsnet 

Official Airline Guide 
Pan American Electronics 
Peachtree Software 
Practical Peripherals 
Program Store 
Professional Color Labs 
RCA Record Clubs 
Record World 
Sears 

Select Information Exchange 

Sim Computer Products 

Software Advisor 

Stark Brothers 

Supersoft 

MaxUle 

Vanguard 

VisiCorp 

Ziff-Davis 

Merchants and manufacturers who want to 
participate in the Electronic MalT may contact: 
Stephen A. Swanson, L.M. Berry & Co., 

P.G. Box 6000, Dayton, OH 45401, 
(513)296-2015. 
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The Electronic Mall, a valuable 
addition to die vast world of 
CompuServe. 

CompuServe’s Consumer Information 
Service brings you shopping information, 
entertainment, personal communications 
and more 

You can access CompuServe with al¬ 
most any computer and modem, terminal 
or communicating word processor. 

To receive your illustrated guide to 
CompuServe and leam how to subscribe, 
call or contact... 


CompuServe 

Consumer Inf Of melton Service 


P.O. Sox 20212 


5000 ArEington Centre Slvd 
Columbus, OH 43220 

800 - 848-8199 


in Ohio call 6i4^457-GBG2 

Circle 91 on inquiry card. 

An H & R Stock Company 


The Electronic Mall'' is a cooperative venture between CompuServe Inc., and LM, Berry & Company. 


- its special discount opportunities make it 
economical, purchase after purchase. - And 
its name-brand merchants assure you of 
top-quality merchandise. 


Introducing the 
first computer shopping 
service that brings you 
convenience, savings 
and enjoyment 

Here's your chance to expand the 
practical uses of your persona! computer. 

Sign up for CompuServe and shop in 
our new Electronic Mall Ifs easy to use. It 
tells you more about the products you're 
buying ft lets you order faster. And ifs 
totally unique 

CompuServe's new Electronic Mall" 
offers you all these shopping 
Innovations. 

- Ifs enormous! So it gives you in-depth 
information on thousands of goods and 
services, and lets you buy even hard-to-find 
merchandise. - Its unique “Feedback” serv¬ 
ice lets you ask the merchants themselves 
specific questions. - Ifs incredibly efficient in 
ordering the products and services you want 


Make the CompuServe Electronic 

Mall 15-Minute Comparison Test 

What you am do in 15 minutes shopping 

the Electronic Malt way. 

• Call up on your computer screen full 
descriptions of the latest in computer 
printers* for instance. 

• Pick one and enter the order command. 

• Check complete descriptions of places to 
stay on your next vacation. 

• Pick several and request travel brochures. 

• Access a department store catalog and 
pick out a wine rack, tools* toys.., any 
thing! 

• Place your order. 

What you can do in 15 minutes shopping 

the old way. 

• Round up the family and get in the car. 








Microsoft BASIC 
on Apples new Macintosh 


Apple’s new baby has 

It’s called Macintoshs And it 
has our brains and a lot of our 
personality 

Were called Microsoft! And 
our part of Macintosh is five new 
programs that are bright, intuitive, 
outgoing, understanding andbom| 
to perform. 

Our pride, your joy. 

Taking advantage of Macintoshs mouse and rich 
graphics, we’ve designed 


software that works like 
you, even thinks like you. 

All our programs share 
the same plain English 
commands. So what once took days to learn, now 
takes hours or minutes to learn with Macintosh. 

Meet the family. 

Our financial whiz is MUIT1PLAN! an electronic 
spreadsheet that actually remembers how you work. 
Even offers suggestions on spreadsheet set-up. 

When it comes to writing, nothing travels faster 


Microsoft Multiplan 


Microsoft Chart 


Microsoft and Mulripl.m are registered trademarks of Microsoft Corporation. Apple 3 mastered trademark and Macintosh is n trademark licensed to Apple Computer. Inc. 













































our best features* 


than our WORD. Using the mouse, it lets you select 
commands fester than you can say “cheese.” 

Our most artistic child is CHART It gives you 
40 presentation-quality chart and graphic styles to 
choose from. 

HOLE is our most manageable child, an advanced 
personal record management program. MICR©§On: 

And BASIC, the language spoken by nine out of 
ten microcomputers worldwide, is the granddaddy of 
them all. Now enhanced to take advantage of the 

Macintosh mouse, 
windows and graphics. 

We 11 be adding more 
to the family soon. So 

call 800-426-9400 (in 
Washington State call 206-828-8088) for the name of 
your nearest Microsoft dealer. 


Microsoft Word 


Microsoft File 





















Now... Draw On Your Imagination 








Introducing The Gibson Light Pen System™ 


The link between mind and machine has arrived. Suddenly you're free.. .free 
to translate your every thought into professional quality computer graphics.,, 
just by touching your screen. 

The Gibson Light Pen System software features icon menus that offer easy 
access to powerful graphics tools such as symbol libraries, geometric shapes, 
mirror-imaging, magnification and complete color and pattern editing. Even 
if you re not a graphic artist, you can design, diagram and draw with precision 
at high-speed, in high-resolution, and in full-color., right on your screen. 

COMPLETE WITH FIVE SOFTWARE SYSTEMS TO MAXIMIZE 
YOUR CREATIVE OPTIONS. 

The Gibson Light Pen System comes complete with all you need to draw, 
paint, design, score music and learn animation. 

DRAW FREEHAND WITH PEN PAINTER. 

A full range of drawing tools, shapes, patterns and colors to draw or paint 
virtually anything on your screen. 

DESIGN PRECISION DIAGRAMS WITH PENDESIGNER: V 
Turn your computer into your own graphic design studio. A complete selection 
of templates make perfect business and architectural diagrams, technical 
drawings and engineering schematics a snap. 

CREATE COMPUTERIZED ANIMATION WITH PENANIMATOR:* 

All that you need to learn the basics of animation. Develop your own animation 
sequences, and bring your screen to life. 

COMPOSE MUSIC WITH PENMUSICIAN, ,M 

Score computerized melodies with incredible ease at the touch of your pen, 

CREATE YOUR OWN LIGHT PEN APPLICATIONS WITH THE PENTRAK 
LANGUAGE SYSTEM. 

Take advantage of the software features, and customize your own light pen 
programs. 



Koala Technologies 
SOO-KOA-BEAR 


NOW AVAILABLE FOR THE APPLE 11 SERIES 
Coming soon tor the IBM PC w and PCjr 



The Gibson Light Pen System 

Touch fhe Magic of Light 


















Expert Systems for 
Personal Computers 

The TKISolver Approach 

Milos Konopasek and Sundaresan Jayaraman 
Software Arts Products Corp. 


Although some question the 
possibility of implementing expert 
systems on today's personal com¬ 
puters, the authors of this article 
wish to present a counterexample. 
This article will show that many char¬ 
acteristics of expert systems are pre¬ 
sent in TKISolver and will describe a 
framework for building a variety of 
expert systems with quantifiable 
knowledge bases. 

Historical Note 

Early research in artificial intel¬ 
ligence (AI) was aimed at producing 
domain-independent reasoning tech¬ 
niques, General Problem Solver 
{GPS), a classic example, could prove 
theorems and solve a variety of prob¬ 
lems and puzzles; however, it was in¬ 
adequate for larger real-world prob¬ 
lems. By the mid-1960s research ef¬ 
forts had shifted to the building of ex¬ 
pert systems with large stores of 
domain-specific knowledge, such as 
Dendral at Stanford University and 
Macsyma at the Massachusetts In¬ 
stitute of Technology. This marked 
the beginning of increased research 
in the development of applied AI sys¬ 
tems and into the philosophy behind 
them (the bibliography on page 154 
refers you to publications concern¬ 
ing artificial intelligence and its 
history). 

The fundamental issue of problem 
representation became more impor¬ 
tant in the context of these expert sys¬ 
tems. Efforts were directed at deter¬ 
mining the proper structures to effi¬ 
ciently represent the knowledge ap¬ 
plicable to the problem domain, with 


the difficulty increasing as the do¬ 
main broadened. These efforts 
represented a paradigm shift in AI 
during the 1970s. 

The knowledge bases for the expert 
systems were hand-assembled—re¬ 
quiring many man-years of effort and 
mediation of a knowledge specialist. 
Some observers felt that this was the 
principal bottleneck in the develop¬ 
ment of expert systems (see reference 
4), and that Tieresias was the first 
step toward the elimination of this 
bottleneck (see reference 2). Al¬ 
though it was limited to helping 
debug and fill out the knowledge 
base of Mycin, Tieresias separated 
the two basic components of an ex¬ 
pert system—the knowledge base 
and the problem-solving or inference 
part. This also was a step toward do¬ 
main independence, i.e., realization 
of the idea of removing the current 
knowledge base and "'plugging in" a 
different one. 

More recently, with expert systems 
development and experimentation 
costs increasing, a trend toward 
developing design tools to build ex¬ 
pert systems is emerging. These tools 
also are designed to facilitate easy 
modifications of and experimentation 
with expert systems. Emycin, Ops, 
Age, Expert, and Hearsay ELI are 
some examples of this trend. 
TKISolver is another. 

TK! Solver is aimed at realizing 
many concepts expounded in AI re¬ 
search, human-computer interface 
design, and human problem solving. 
It has no built-in knowledge of any 
particular discipline, but it provides 


a framework to make it easier for the 
user with such knowledge to con¬ 
struct expert systems. The knowledge 
engineer—the bottleneck we men¬ 
tioned earlier—is eliminated. 

There are strong links between the 
prehistory of TKISolver and develop¬ 
ments in AI. Before detailing these 
links we have to mention the efforts 
outside the mainstream of AI aimed 
at creating special-purpose lan- 
guages/ffameworks for computer- 
assisted problem solving in specific 
areas. Ices, for civil engineering, 
SPSS, a statistical package, and 
GPSS, a simulation package, are 
typical examples. These programs 
lacked "knowledge" in the AI sense 
but they simplified the noncomputer 
professional's use of computers. They 
reflected the then state of the art in 
commercial hardware and software. 
Yet a large amount of domain-specific 
and mathematical knowledge went 
into the design of constituent sub¬ 
programs and command structures. 
Running these programs was equiv¬ 
alent to accessing the embedded 
knowledge and using it for solving a 
variety of problems. 

The development of these and 
scores of similar packages (for 
computer-aided design (GAD), oper¬ 
ations research, forecasting, etc.) was 
facilitated by the application pro¬ 
grammer's grasp of particular fields 
of expertise coupled with the expert's 
grasp of programming in high-level 
languages. The utility of these pack¬ 
ages, their complexity, and their 
relative efficiency still present a 
challenge to mainstream AI tech- 
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USER 


( 


SHEETS < 


EXPERT / 
SYSTEMS 



Figure 1: A functional diagram of the TKISolver user interface. The armies indicate the predom¬ 
inant flow of information but all links are bidirectional. 


RULE SHEET =: 

S Rule 

I = V / R " Ohm's Law 

I"2 a P / R " Joule's Law 

P = V * I 

U = P * t 

rho = fun(MC) 

R / rho = L / A 
A = piO/4 » D"2 

Figure 2: The "laws of electricity" knowledge base: rule sheet. 



Figure 3: The R-graph for the equations in figure 2. 


niques and to the methodology of 
expert-system design. 

In the late 1960s, one of the authors 
of this article (Milos Konopasek, then 
at the University of Manchester In¬ 
stitute of Science and Technology) 
was assigned the task of developing 
what in present terminology would 
be equivalent to an expert system for 
textile engineers. The knowledge 
base for this system included (but 


was not limited to) components from 
mechanical, industrial, and chemical 
engineering. He faced a dilemma: on 
one hand, the nature of the knowl¬ 
edge base did not justify or require 
the Ices/GPSS/SPSS approach; on 
the other hand, the AI approach 
looked promising but was unlikely to 
yield quick results because of the lack 
of practical tools at that time. 

Most of the knowledge under con¬ 


sideration dealt with relationships 
that could be described in terms of 
algebraic equations and empiric func¬ 
tions. This fact, and the desire to 
quantitatively and qualitatively in¬ 
crease the computer's share in the 
problem-solving process, led to the 
idea of making the user communicate 
with the computer at the level of rela¬ 
tionships (represented by equations), 
rather than at the level of sequential 
programs and assignment state¬ 
ments. In 1972 a GPS, limited in 
scope but suitable for solving a large 
variety of real-world problems inex¬ 
pensively, was developed. It was 
called "Question Answering System 
on mathematical models and related 
databases," or QAS. It was imple¬ 
mented first on PDP-10 and some 
other mainframe time-sharing sys¬ 
tems and much later on microcom¬ 
puters. 

In QAS the expert sets up (types in 
or loads) the domain-specific knowl¬ 
edge as a "model" consisting of a set 
of relationships in the form of 
equalities 

< expression > = < expression > 

and empiric functions defined by lists 
of pairs 

(< argument value >, 

< function value >) 

The expert then assigns the values of 
any combination of variables as input 
and lets the computer find a way to 
solve for the unknowns using either 
the consecutive-substitution pro¬ 
cedure or iteration. 

Interestingly enough, the intended 
role of QAS as an expert system 
brought about the separation of the 
knowledge base and control strat- 
egy-a key factor in the design of ex¬ 
pert systems. 

QAS's strong points were its fast re¬ 
sponse to any question, high power/ 
resources ratio, and knowledge¬ 
carrying potential. Its weak point, 
especially in light of recent develop¬ 
ments in human-computer interface, 
was the line-oriented dialogue. 

TK!Solver is essentially an en¬ 
hanced implementation of the QAS 
system, Its development was made 
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More For Ybur Micro 


Qubie' offers a few select products at low prices, 
with service and support not available elsewhere. 


1* Digital Signal 
Processing Modems 

The Qubie' modems provide a 
high level of perTormance and quality 
at a price unmatched by competing 
modems. This is made possible by four 
microprocessors which measure the 
tones being transmitted digitally, 
eliminating the need for expensive 
analog filtering devices. Both modems 
are Bell 2\2A compatible, and are 
capable of transmitting and receiving 
at 300 and 1200 baud. These auto-dial 
and auto-answer modems recognize 
the Hayes software commands. If you 
already are using a software package 
written for Hayes modems, like 
CROSSTALK or even Hayes' SMART- 
COM, you can use it on 
the Qubfe’ modems. 



and XT® 

includes: internal modem, modular 
phone cable, card edge guide, instruc¬ 
tion manual, and the highly rated PC- 
TALK III communications software. Its 
low profile design allows it to fit in just 
one slot, even on an XT. For just 520 
we can add an external serial port 
connector. This Jets you use the serial 
port circuitry on the modem card to 
address external serial devices when 
you are not using your modem. 
PC2J2A/1200 $299, 





Standalone 

Modem. 

The most economical way to get 
high speed data communications for 
any personal computer with a serial 
port. It supports all Hayes commands 
and can use any Hayes compatible soft¬ 
ware package. It comes standard with 
its own cable to connect it to your 
computer, a modular phone cable, 
and manual. S329. 

© Copyright Qubie' 19B4 

Circle 327 on inquiry card. 


New from 


M3T, 

R€S€ftftCH INC 



get graphics on an 
IBM PC monochrome monitor along 
with parallel port, serial port, and bat¬ 
tery powered clock/calendar, ft is the 
ideal solution for thos£ who wish to 
do graphics using Lotus I-2-37 The 
720X348 Hercules compatible resolu¬ 
tion of the MonoGraphPlus eliminates 
the eyestrain caused by the IBM 
graphics adapter with its lower 
640x200 resolution. 


The Acid Test. If within 30 
days of purchase you are not completely 
satisfied with our products you may 
return them for a complete refund in¬ 
cluding freight to ship it back Each 
product is warranted for one year parts 
and labor. Should service be required 
during this period our inhouse service 
department will fix the problem within 
48 hours or we replace the item. 


2. More Than Just 
Graphics on a 
Monochrome 
Monitor 


Graphics is just the beginning. 

We have added some popular features 
from the AST 1 family of multifunction 
boards. Standard features include a 
parallel printer port, and a battery 
powered clock/calendar for automatic 
loading of the time and date. You can 
even order an option a J serial port for a 
serial printer, plotter mouse, or modem 
All functions are 100% IBM compatible. 
And of course there is a one year factory 
warranty from AST Research and the 
Qubie' Add Test backing ft ali up. 
MonoGraphPlus S449. Optional serial 
port, $35. 


1. 30 Minutes of 
Standby Power, 
with Surge and EMI 
Protection Too! 

Have you ever had the misfortune 
to have the power fail or the lights 
blink right In the middle of doing 
something really important? You could 
have missed out on the frustration of 
losing all that work if your micro had 
a Qubie' SB200 Standby Power Supply, 
It is ready on just I /100th of a second 
notice to run your PC for up to 30 
minutes after a power failure. It will 
also go into action should the power 
dip below the minimum required [a 
"brown-out"). An audible alarm warns 
you to save your work to a disk and 
shutdown in an orderly manner. The 
SB200 also provides filtering of Elec¬ 
tromagnetic Interference (EMI), and 
surge protection which can reek havoc 
on your PC's internals or your data 
without you even noticing. SB 200 200 
watt standby power, $329. 


Order Todayl 


All prices include UPS surface freight and 
insurance. Add SS for two day air on 
modems and AST, SIS on SB200. For 
fastest delivery send certified check or 
credit card. Personal checks take IS days 
to dear. Calif, residents add 6% safes tax 
Corporations £ Institutions call for pur¬ 
chase order details. 


(800) 821-4479 El 

Toll Free outside California Adh 


(80S) 987-9741 

Inside California 


QUBIE ' 

4809 Calle Alto 
Camarillo, Ca. 93010 


Tempo House, 15 Falcon Road 
London SWJ1 2PH, United Kingdom 



SB200 

Standby Power Supply 


ISM. I0M PC and #re registered Trademarks nf ISM Corp 


ASf U a registered trademark of AST Research 
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UNIT SHEET ============== ==================== USER FUNCTION: fun 


From 

To 

Multiply By Add Offset 

Comment: Electrical Properties of Matter 

— 

— 


Domain List: material 

hour 

min 

60 

Mapping: Table 

min 

sec 

60 

Range List: resistivity 

kW 

W 

1000 

Element Domain 

Range 

J 

cal 

.239 



w 

cal/sec 

.239 

1 'aluminum 

.0000000263 

kWh 

J 

3600000 

2 'copper 

.0000000162 

hp 

W 

746 

3 T gold 

.0000000222 

m 

cm 

100 

4 1 iron 

.00000011 

m~2 

cm A 2 

10000 

5 'platinum 

.000000111 




6 'silver 

.000000016 


Figure 4; The "laws of electricity" knowledge base: unit sheet. Figure 5: The "laws of electricity" knowledge base: user function 

subsheet . 


possible by the rapid proliferation of 
inexpensive microcomputers with 
direct memory to screen mapping 
that facilitated screen-oriented dia¬ 
logues and resulted in an improved 
human-computer interface. We view 
TKISolver as an attempt to create ex- 
1 pert systems to fit the mass-produced 
professional-class personal com¬ 
puters. 

Overview 

Figure 1 shows the architecture of 
TKISolver. The domain-specific 
knowledge responsible for system 
performance is contained in the 
knowledge base. The problem-solv¬ 
ing tools that contain the control 
strategy—the Direct and Iterative 
Solvers—use the knowledge base 
when solving particular problems. 
For interaction (or I/O (input/output)) 
TKISolver provides "sheets" dis¬ 
played through one or two windows 
on the screen. 

The explicit division between the 


knowledge base and the control strat¬ 
egy is this architecture's main feature. 
Consequently, the expert/user deals 
only with issues of domain-specific 
knowledge and is insulated from the 
details of control-strategy implemen¬ 
tation. 

In the following paragraphs we will 
describe the four components of the 
knowledge base, the characteristics of 
a mode, and the problem-solving 
mechanism. We will try to illustrate 
these concepts with examples from a 
knowledge base of basic information 
about Ohm's law. Joule's law, and re¬ 
sistivities of materials. Obviously the 
kind of interaction shown here is not 
restricted to this particular knowl¬ 
edge base. 

Rules 

Rules are the basic component of 
domain-specific knowledge. They ex¬ 
press mathematical relationships in 
terms of the equality between left- 
hand and right-hand expressions. 


Equations, constraints, or definitions 
can all be represented as rules. Figure 
2 shows the rule sheet for our sam¬ 
ple knowledge base. The set of rules 
can be represented as a network of 
relationships called the R-graph {for 
relationships graph) as shown in 
figure 3. A variable is represented as 
a node and each polygon-shaped 
subgraph represents a rule. 

Unit Conversions 

Units of measurement are associ¬ 
ated with most measurable quanti¬ 
ties. Conversions between them are 
frequently encountered in problem 
solving and have to be defined in the 
knowledge base. Figure 4 shows the 
unit sheet with the unit conversions 
in our example's knowledge base. 

Function Definitions 

Empiric relationships between sets 
of values are expressed as (user- 
defined) functions and make up the 
third component of the knowledge 
base. Figure 5 shows the user func¬ 
tion subsheet with materials and 
their resistivities, in our sample 
knowledge base. 

Built-in Knowledge 

Irrespective of the domain-specific 
knowledge, TKISolver is designed to 
solve problems involving basic arith¬ 
metic operations and built-in mathe¬ 
matical functions. Standard varieties 
of those are supplemented by special 
ones such as "element" {for retriev¬ 
ing list components) and "apply" (for 
associating empiric functions with 
arguments). TKISolver may, for ex¬ 
ample, associate the function defin- 
Text continued on page 144 




VARIABLE 

SHEET —: 


St Input 

Name 

Output 

Unit 

Comment 

4 

I 


amp 

current 

110 

V 


volt 

voltage 


R 

27.5 

ohm 

resistance 


P 

440 

W 

power 


U 

3168000 

J 

energy 

2 

t 


hour 

time 


MC 



material of conductor 


rho 


ohm-m 

resistivity of material 


L 


m 

length of conductor 


D 


m 

diameter of conductor 


A 


m A 2 

cross-sectional area 


Figure 6: A variable sheet with a list of variables used in the rules in figure 2. It shows the 
solution of a problem concerning the energy supplied to a motor drawing 4 A (ampere) from 
a 110-V (volt) line over two hours. 
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When You Turn 
this Page 
You’ll be Leaving 
the World of 
Ordinary 
Microcomputers 


Introducing 

theMTX5I2 

AWorld 
Apart from 
the Ordinary. 


lr begins wirb the sense of touch. 

With the sleek black metal housing. Cool to the touch. Cool to 
the advanced circuitry and components contained within. 

And the solid feel of people-sized keys set up in afield that gives 
you room to work and space in which to think. 

But the difference only begins with what you see and feel. Where 
it ends .welt, that's really up to you. 

In a very practical sense, the only limits you'll experience with 
the MTX512 are those you choose to accept, 

64K To 512K RAM - A Look On The Inside 

Take a close look at the MTX512. 

We could tell you it offers the greatest performance and versatil¬ 
ity of any micro in its price range, but we think you're smart enough 
to draw your own conclusions. 

The design is elegant in its simplicity. Remarkable for the power 
and complexity it represents. 64 K RAM built in, with total expan¬ 
sion to 512K. And that doesn't include 16K of video RAM con¬ 
trolled by its own processor. 

Speaking of video, keep in mind this is no ordinary monochro- 
mafic, single screen system. The MTX starts off where other micros 
end up. Delivering vivid screen capabilities with 256 x 192 pixels 
that crisply define interference-free high resolution graphics. 16 
brilliant colors that can be displayed simultaneously. In a format 
powered by 32 easily movable, user-defined graphics characters, 
Graphics capabilities you'd find impressive in a system that gives 
you a single screen to work in. With the MTX, you have eight. 

Yes, eight. 

Eight definable windows to operate independently or in tandem. 
And still maintain full screen capabilities. Thus, you can manipu¬ 
late spread sheets on the MTX and see the impact of changing 
variables in graphics at the same time. Eight separate windows 
on the world. We call them Virtual Screens, You'll call them 
extraordinary* 

Far from ordinary as well are the built-in system outputs that 
come standard on the MTX The Centronics parallel printer port. 
The two industry-standard joystick ports The uncommitted paral¬ 
lel I/O port. The Cassette port with 2400 baud. Separate TV and 
Video Monitor Ports, The 4-channel sound hifi output . We've even 
installed a ROM cartridge porr for word processing and other dedi¬ 
cated programs. 


Interactive Languages 
And Routines — A Look 
At The Way All Micros 
Will One Day Perform 

Forget the way all other 
micros perform. This is the 
way they should. 

Interactively. 

With the MTX, you can create and manipulate programs using 
four different languages in dynamic interaction, all coordinated 
through the FRONT PANEL DISPLAY. Interweaving elements 
as you would in creating a symphony. 

And take a serious look at the languages housed in the MTX’s 
24K ROM. MTX BASIC, a more powerful form of BASIC that 
allows you to use all standard BASIC programs. MTX GRAPH¬ 
ICS, with straight forward commands, eliminates the tedium and 
difficulty of creating complex graphics programs* NODDY, an 11- 
command “easy learn" language that can transform real world pro¬ 
gramming into a child-friendly activity. And MTX ASSEMBLER, 
which enables sophisticated programming in assembly language. 
Something else the advanced programmer will appreciate is our 
ASSEMBLER/DISASSEMBLER, tied to BASIC, which provides 
unprecedented display and keyboard access to Z80 CPU storage 
locations, memory' and program. 

If you're hungry for more, PASCAL and FORTH are also availa¬ 
ble as add-on ROM packs. 

On the keyboard side of things, you'll find a number of operator- 
oriented features that speed up and ease up the operation of the 
MTX. The separate numeric pad with quadri-directional cursor 
control and full editing functions, The eight dual function keys. 
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The auto repeat function on all alpha-numeric keys. Add to this 
such programmer-saving features as the use of abbreviated BASIC 
commands, a built-in syntax verifier, automatic cursor-honing to 
errors, auto-line numbering and automatic scrolling, and you begin 
to see the MTX not only opens a lot of doors that other micros 
leave closed, but speeds you through them as well. 

The 160 Megabyte Connection - A Look At 
The System 

To build a good system, quality must he designed in at every level. 

We designed the MTX and its complete line of system periph¬ 
erals using proven, standard components. Striking a strategic bal¬ 
ance between power, versatility and dependability. Our Z80A 
processor, running at 4MHz, gave us the high performance charac¬ 
teristics we were striving for, plus the ability to expand into the 
MTX Hard Disc, MTX Silicon and Floppy Disc CP/M operated 
systems. Systems that could provide up to 160 megabyte storage 
capacity. More power than you'll probably ever need, unless you 
take full advantage of the MTX s impressive system capabilities. 

Systems hookup is as simple as every other MTX procedure. 

By merely plugging in the twin RS232C Serial interfaces and the 
Node software, sold optionally, youVe ready to create a disc-driven 
interactive communications network (OXFORD RING®) that can 
link up to 255 units. 

Software? You’ll never worry about software availability with 
the MTX. Dozens of MTX-dedicated programs have already been 
created, supplementing the vast landscape of CP/M applications 
software currently available. And advance word of the MTX's 
technical capabilities has precipitated an MTX software "push" 
on the part of many leading software manufacturers. 

Word Processing For $999 - A Look At A 
Great Deal 

Look first at the capabilities, then at the price. 

This is word processing the way it should be. Quick. Easy. 
Professional. A package that includes the MTX512; the powerful 
New Word™ word processing ROM cartridge; and the Memotech 
DMX80 correspondence quality printer.* An exceptional value! 

And that brings us to the bottom line. 


A Look At The Price 

There's a very simple equation that covers the pricing of 
the MTX512. 

The more engineering you putin a system, the less it will cost 
to produce. As you’ve already seen, the MTX is a pure product of 
advanced, innovative engineering. 

Which is why we can sell it for $595* * 

And why we can confidently back It up with a full one- 
year warranty. 

Make no mistake. When you turn this page, you T U be return¬ 
ing to a world very different from this one. 

A world in which all microcomputers will suddenly seem 
very different. 

Suddenly very ordinary. 

For more information about the MTX512, or to find out the 
location of the MTX dealer nearest you, contact Memotech 
Corporation, 99 Cabot Street, Needham, MA 02194; or phone 
(617) 449-6614 

MEMOTECH 

CORPORATION 

CP/M is a trademark of Digital Research, Inc. 

New Word™ is a trademark of New' Star Software, Inc. 

*DMX8Q correspondence quality printer suggested retail price $395- 
**Suggested retail price. 
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£3s) Status: > Inconsistent 


St Input 

Name 

4 

I 

110 

V 


R 

> 

P 

> 1.25 

U 

> 2 

t 


S Rule 


VARIABLE SHEET === 
Output Unit 

strip 

volt 

27-5 ohm 

440 W 

kWh 
hour 

RULE SHEET ======= 


I = V / R 

I A 2 s P / R 

P = V * I 

> U = P * t 

* rho = fun(MC) 

* R / rho = L / A 

* A = pi()/4 * D~2 

Figure 7: What must have been the current if in the example in figure 6, the energy supplied 
was 1.25 kWh? (See text for the explanation of the inconsistency.) The solution, after remov¬ 
ing the value of l from input is 1=5.68 A, R=1936 0 (ohms) and P=625 W (watts). 




- VARIABLE 

SHEET == 


St Input 

Name 

Output 

Unit 

Comment 


I 

10 

amp 

current 


V 

1.5 

volt 

voltage 

.15 

R 


ohm 

resistance 

15 

P 


W 

power 


U 

.0075 

kWh 

energy 

30 

t 


min 

time 

' copper 

HC 



material of conductor 


rho 

1.62E-8 

ohm-m 

resistivity of material 


L 

7.2722052 in 

length of conductor 

.1 

D 


cm 

dianeter of conductor 


A 

.00785398 cnT2 

cross-sectional area 


Figure 8; The variable sheet with the solution of the following problem: What would be the 
current and the voltage across a 0.15 0 copper resistor producing 15 W of heat? What is the 
energy supplied in 30 minutes if the wire diameter is 0.1 cm (centimeter)? 


Text continued from page 140: 

mg the stored load-deformation char¬ 
acteristics with a given type of 
material. 

Model 

The model encompasses the first 
three components of the knowledge 
base in figure 1 (rules, unit conver¬ 
sions, user functions) as contained in 
the rule, variable, unit, and user 
function sheets. It can be viewed as 
a compact, high-level representation 
of domain-knowledge structure, or¬ 
ganization, and content. The model's 
content and structure allow for a con¬ 
trol strategy that we feel is both sim¬ 


ple and powerful. The model is also 
intended to serve as a user-friendly 
guide during problem solving. 

The model usually reflects a spe¬ 
cific part of a particular discipline's 
knowledge base. Different models 
may be merged later by loading some 
or all of their components into 
TK! Solver, thereby creating larger 
models capable of addressing more 
complicated problems. There are 
commercial versions of model sets, 
called TK!SolverPacks, for such dis¬ 
ciplines as mechanical engineering, 
financial analysis, and building 
design. 


Problem-Solving Mechanism 

The Direct Solver is the workhorse 
of the problem-solving mechanism. 
It manipulates equations depending 
on the problem's formulation and 
solves for unknowns. The solution 
process goes through the R-graph 
and "fires" all polygons with only 
one unknown node. It continues 
until as many unknowns as possible 
are evaluated. This "propagation of 
solution" strategy simulates the con¬ 
secutive-substitution procedure. If an 
inconsistency error or an illegal oper¬ 
ation is detected, the solution process 
is terminated and the rule causing 
the problem is flagged with the ap¬ 
propriate error message. Because a 
problem's formulation dictates the 
solution path, the control strategy 
may be regarded as forward chaining 
or data-driven. 

Whenever the Direct Solver cannot 
match the nature and complexity of 
a given problem, the Iterative Solver 
can be used. The heart of the Iterative 
Solver is a modified Newton-Raph- 
son procedure that handles sets of 
simultaneous linear and nonlinear 
equations. It either can be invoked 
explicitly or automatically called 
when the Direct Solver fails to pro¬ 
duce a solution. 

Examples 

Figures 6 through 8 show variable 
sheets with formulations and solu¬ 
tions for a few problems concerning 
our sample knowledge base. The "cal¬ 
culation units" (i.e., units implied in 
figure 2's rules) are specified and used 
in figure 6 for all variables except t. In 
the next two figures the units for U, 
D, and A were changed respectively 
to kWh, cm, and cm 2 , and the values 
were changed accordingly. 

In figure 7 the user oveiconstrained 
the model by assigning U=1.25 with¬ 
out releasing I from the set of input 
variables. The partial view of the vari¬ 
able and rule sheets shows the of¬ 
fending rule and related variables 
marked by >. Bringing the cursor 
over the > mark in the rule sheet 
causes the error message "Inconsis¬ 
tent" to be displayed in the status 
line. 

The asterisk (*) in front of the last 
three rules in figure 7 indicates that 
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“The office automation I bought 
for everyone in the corporation 
doesn’t incorporate everyone.” 


Stop the shock...with the new Exxon Business Support System. 





DO 




An office automation system 
that can’t support everyone in your 
corporation can lead to some very 
shocking experiences. 

The right power 
to the right people 

That’s why Exxon Office Sys¬ 
tems now offers more practical office 
automation solutions that help every¬ 
one in the corporation to be more pro¬ 
ductive. With the Business Support 


System, Exxon extends its fully 
integrated line of office automation 
products to support managers, pro¬ 
fessionals, administrators, and secre¬ 
tarial staff. 

Office automation for those 
who shape the corporation 

The Exxon Business Support 
System features the new EXXON 750 
Professional Workstation, designed 
with powerful, integrated software 
that lets you move instantly from 


text to graphics to data processing 
— without changing programs. 

Tying everyone together 

At the core of the Business 
Support System is the EXXON 8400 
Series controller. With its UNIX*- 
based operating system, it can inte¬ 
grate all levels of workstations to 
share information and programs. 
Everyone can keep track of sched¬ 
ules and meetings with time man¬ 
agement and calendaring functions, 
whether their workstation is an 
EXXON 500 Series Information Pro¬ 
cessor or a new EXXON 750 Profes¬ 
sional Workstation. 

For more information 

Call 800-327-6666, write Exxon 
Office Systems, P.O. Box 10184, 
Stamford, CT 06904-2184, or use the 
coupon below. 

*UNTX is a trademark of Bell Labs. 


Exxon Office Systems 

P.O. Box 10184 
Stamford, CT 06904-2184 

□ Please send me more information about the 
Exxon Business Support System. 

□ Please have your representative ca]]. 

Name _ 


P^HKI office 

SYSTEMS 

The future...without the shock. 


OorppflTiy 



Arlrliriw: 



City 


7ip 

Telephone 




800*327-6666 (In CT, 800-942-2525) 


Circle 173 on inquiry card. 


BYTE May 1984 145 



















S Rule 


5t Input 

Name 

= VARIABLE SHEET == 
Output Unit 

Comment 


alpha 

36.869898 deg 

angle opposite to side a 


beta 

53-130102 deg 

angle opposite to side b 


gamma 

90 deg 

angle opposite to side c 

3 

a 


side a 

4 

b 


side b 

5 

c 


side c 


P 

12 

perimeter 


A 

6 

i RULE SHEET =^=== 

area 


* alpha + beta + ganna = pit) 

* a~2 = b~2 + c~2 - 2*b*c*cos(alpha) 

* a / sin(alpha) = b / sin(beta) 

*P = a + b + c 


A = a * b * sin(gamma)/2 


M sum of angles equals pi 
" cosine theorem 
n sine theorem 
" perimeter 
11 area 


Figure 9: The variable and rule sheets for the triangle model showing the solution of a right- 
angle triangle with sides 3, 4, and 5. 


those rules were not used in the at¬ 
tempted solution. The solution to the 
problem in figure 8 involved all the 
rules, the function relating the type 
of material and resistivity, and the 
unit conversions* 

The procedure for changing the 
knowledge base is demonstrated in 
figure 9* To solve problems concern¬ 
ing the elements of a triangle (after 
finishing with electrical properties of 
matter), the user types IRA (for Reset 
All) and loads the "Triangle" model. 
Somewhat more complicated situa¬ 
tions are exemplified in figures 10 
through 13. The results (in figures 11 
and 13) had to be arrived at using the 
Iterative Solver, Figure 12 shows an 
impromptu modification of the 
knowledge base: the desire to solve 
for an isosceles triangle is expressed 
simply by adding the rule a = b to 
the rule sheet. 


In figure 14 the knowledge base is 
changed again to deal with simple 
projectile problems. 

In short, we feel that TKfSolver's 
power comes from the ease with 
which a particular knowledge base 
may be set up or selected, problems 
formulated, assumptions varied, and 
results generated. 

TKISolver and Expert Systems 

TKISolver was designed to be an 
expert system primarily in the area of 
numerical problem solving. As such 
it 

(1) parses entered algebraic equa¬ 
tions and generates a list of variables 

(2) solves sets of equations using the 
consecutive-substitution procedure 
(Direct Solver) 

(3) solves sets of simultaneous alge¬ 
braic equations by a modified 


Newton-Raphson iterative procedure 
when the consecutive-substitution 
procedure fails (Iterative Solver) 

(4) searches through tables of data 
and evaluates either unknown func¬ 
tion values or arguments when re¬ 
quired in the process of (2) or (3) 

(5) performs unit conversions 

(6) detects inconsistencies in prob¬ 
lem formulation and domain errors 

(7) generates a series of solutions for 
lists of input data and outputs results 
in tabular and graphic forms 

However, we also consider 
TKISolver to be a general framework 
for setting up expert systems in a 
whole class of disciplines. A class is 
defined by the heavy dependence of 
human experts on the use of mathe¬ 
matical and logical skills. See the text 
box "Attributes of Expert Systems" on 
page 152 for a comparison of 
TKISolver and the typical character¬ 
istics of an expert system. 

We experimented with TKISolver 
by using it to build expert systems in 
a variety of disciplines. For example, 
we were able to set up models and 
use them for solving whole sets of 
problems in Schaurn's Outline Series 
books on physics, chemistry, finance, 
etc. 

We also feel that the TKISolver con¬ 
cept is useful in covering well-struc¬ 
tured knowledge as embodied, for 
example, in The Engineer's Manual 
(see reference 5) consisting of 1029 
"chunks" of knowledge and 30 ac¬ 
companying tables of empiric rela¬ 
tionships, functions, constants, unit 
conversion factors, etc. (with the ex¬ 
clusion of about 10 percent of the text 
text continued on page 152 
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= VARIABLE SHEET 

St Input 

Name 

Output 

Unit 

St Input 

Name 

Output Unit 


alpha 


deg 


alpha 

42.652161 deg 

55 

beta 


deg 

55 

beta 

deg 


gamma 


deg 


gamma 

82.347839 deg 

G 3 

a 




a 

3-4181688 

G 4 

b 




b 

4.1325618 

5 

c 



5 

c 



P 




P 

12.550731 

7 

A 



7 

A 



Figure 10: What would be the elements of a triangle given angle beta Figure 11: The solution to the problem in figure 10. 
= 55 degrees , side c = 5, and area A = 7? Direct Solver faded. This 
partial variable shed shows a and b set as guesses for Iterative Solver 
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THE VICTORY FACTOR MICROCOMPUTER 
ARCHITECTURE WITH NO END IN SIGHT 


Real UNIX" Power. Real-Time Speed. 

Victory Computer Systems announces 
the FACTOR—the first 16-bit multi-CPU 
computer that gives you pure UNIX pro¬ 
gramming power with real-time response 
We did it with a system architecture that 
simultaneously implements an entire array 
of 16-bit single board computers. Each 
SBC has its own MC68000" CPU, 256 
kilobytes of dual-ported RAM, and 
VRTX'“— a rugged, real-time software-on- 
silicon operating system that switches 


tasks in as little as 100 ^tsec So now you 
can run several UNIX programs at once. 
Or use your FACTOR to monitor auto¬ 
mated equipment while simultaneously 
processing words and data for up to 24 
fully supported users 

The VMEbus. Faster by a factor of 10. 

The FACTOR'S CPUs communicate 
over the VMEbus—an advanced new 
backplane design with 6 card slots, 4 
bus arbitration tevels and 32-bit address 
and data paths. At 20 megabytes per 


second, the non-multiplexed VMEbus is 
an order of magnitude faster than the bus| 
implemented in today's most popular 
microcomputer systems. Even if you 
don't run a factory, the FACTOR'S speed 
wilt mean faster throughput as your 
computing needs grow. And growth is 
what the Victory FACTOR is ail about. 

Exponential Growth. FACTO RED-ln. 

The FACTOR’S expansion-oriented 
architecture wilt take you far beyond 
today's performance horizons. In pro- 


UNiX is a trademark of Bell Laboratories. VRTX is a trademark of Hunter & Ready toe. Ethernet ts a trademark of Xerox Corporation MC68000 s a trademark of Motorofa 
Inc. UNIPLUS is a trademark cl Unisoft, Inc. ZGO is a trademark of Zilog. Inc. CP/M is a trademark of Digital Research, Inc. 'The VMEbus is supported by Philips/Signifies, 
Moatek, Motorola and Thompson-CSF 















cessor power. In multi-channel industrial 
I/O flexibility. In on-board memory. In 
built-in mass storage options. In the 
number of fully supported users. And 
there's no end in sight. 

In designing a multi-user system with 
real-time speed, you've always had many 
factors to consider. 

Now there’s just one. 

We’ve got more to tell you about the 
Victory FACTOR. To get the whole story, 
give us a call today. 


System Hardware: 

□ Each single board computer with 16-brt 
MC68000 CPU, 256 Kb dual ported RAM, VRTX 
real-time executive in PROM, 6 RS-232G serial 
ports, arid a Centronics-compatible parallel pod. 

□ New international standard 20 Mb/sec VMEbus.’ 

□ Optional 1 Mb RAM expansion board, 

O Mass storage. Hard disk, floppy disk, and removable 
cartridge hard disk built-in (29-104 Mb UF) 

□ Fully supports Motorola 2 MHz I/O bus and 
industrial control interface cards. 

□ Alphanumeric terminals in green, international 
amber, or color. 

□ Graphics terminals in monochrome or color 

□ Optional coprocessor board for concurrent execution 
of GR/lvr on four ZSO's. each with its own 64Kb RAM. 

System Software: 

□ UNIX (UNIPLUS*) operating system (includes :C ,r 
language), 

□ VRTX real-lime operating system standard in PROM 

□ /Waitable languages: SMC Basic: Fortran ’77; Pascal 
(IEEE Standard); RMCOBOL ANSI 74 Standard 
(Ryan-McFarland) 

□ Ethernet'' local area network interface 

□ 3700, and 3270 data communications protocols. 


Outside CA: 1-800-221-2419 
Inside CA: 408-259-7370 

Or TELEX 176-431 ANS; VICTORY SNJ 
OEM QUANTITY DISCOUNTS AVAILABLE 



VICTORY 

COMPUTER SyBTEMS INC, 


THE ARCHITECTURE OF NTELUGENT COMPUTING. 

■©Copyright 1963 Victory Computer Systems, Inc. 


1610 BERRYESSA ROAD 
SAN JOSE, CALIFORNIA 95133 
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Circle 361 on inquiry card. 

My Programs Always 
Compile the FirsTime™ 

Yours can too! 

FirsTime is an intelligent editor that 
knows the rules of the language being 
programmed. It checks your statements 
as you enter them, and if it spots a 
mistake, it identifies it.. FirsTime then 
positions the cursor over the error so 
you can correct it. easily. FirsTime ivilt 
identify all syntax errors< undefined 
variables, and even statements with 
mismatched variable types ■„ In fact, any 
program developed with the FirsTime 
editor will compile on the first try. 

Unprecedented 

FirsTime has many unique features 
found in no other editor. These powerful 
capabilities include a zoom command 
that allows you to examine the 
structure of your program, automatic 
program formatting, and block 
transforms. 

If you wish, you can work even faster 
hy automatically generating program 
struct ures with a single key stroke. This 
feature is especially useful to those 
learning a new language, or to those 
who often switch between different 
languages. 

Other Features: Full screen editing, 
horizontal scrolling, function keys 
labeled on screen, help screens, inserts, 
deletes, appends, searches, and global 
replacing. 

Programmers enjoy using FirsTime, 
because its powerful features allow 
them to concentrate on the program 
logic without having to worry about 
coding details. Debugging is reduced 
dramatically, ami deadlines are more 
easily met. 

The Spruce FirsTime editor is 
immediately available Tor PASCAL 
($245) and C ($295) on the IBM 
Personal Computer and its compatibles, 
A demonstration disk is available for 
$25 (N.,1. residents please add 6% sales 
tax.) 

For programs 1 hat compile the 
FirsTime. 


To order, or for more information, 
contact: 

Spruce 

Technology Corporation 

110 Whispering Pines Drive 
Lincroft, NJ. 07738 
(201) 741-8188 or (201) 663-0063 

Dealer enquiries welcome. Custom versions 
for computer manufacturers and language 
developers are available. 


FinftTJme is a t rarlemark of Spruce Technology 
Corporation, 
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alpha 

112.652161 deg 


beta 

deg 


gamma 

82.347839 deg 

G 3.7753653 

a 



b 

4.1325618 

5 

c 



P 

12.550731 

7 

A 



ii 

n 

ii 

ji 

u 

u 

n 

ii 

RULE SHEET === 


S Rule 

* alpha + beta + garnna = pi C) 

* a "2 = b~2 + c~2 - 2*b*c*cos(alpha) 

11 a / sin (alpha) - b / sin (beta) 

*P = a + b + c 

* A = a * b * sin(gamma)/2 

* a = b 

Figure 12: What are the elements of art isosceles triangle if side c and area A are the same 
as in figure 11 and no angle is given? Constraint a = b is added to the rule sheet. Guess 
the value pr a arrived at hy typing in (a + b)/2 (rationale: the expected value must lie be- 
tzveen previous values of a and b), Values in output field left from previous solutions don't count. 


St Input 


5 

7 


======= VARIABLE SHEET === 

Name Output Unit 


alpha 48*239700 deg 

beta 48-239700 deg 

ganma 83*520599 deg 

a 3*7536649 

b 3*7536649 

c 

P 12-507330 

A 


Figure 13: The solution to the problem in figure 12. 


VARIABLE SHEET =s= = =========s*===========“- 


St Input 

Name 

Output Unit 

Comment 

100 

VO 

m /sec 

Initial velocity 

30 

alpha 

deg 

angle of departure 

32 

a 

time 

maxht 

range 

ft/sec , '2 
10.252625 sec 
128.15781 m 
887.90334 m 

RULE SHEET ======== 

accln, due to gravity 
time taken 

maximum height reached 
horiz. dist. travelled 


S Rule 

maxht = VCT2 * sin (alpha) "2 / (2 * a) 
range ~ V0*2 * sin(2*alpha) / a 
time = sqrt(8 * maxht / a) 
(range/time)*2 = V0^2 - 2*maxht*a 


Figure 14: The variable and rule sheets pr the projectile model with the solution of the pllowing 
problem: A baseball is thrown with an initial velocity of 100 m/s (meters per second) at an 
angle of 30 degrees. How pr does it travel and how long does it take before it hits the ground? 
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In the world of emulating terminals.. 

VISUAL^ a world apart. 


VISUAL 


VISUAL 

300 
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VISUAL EMULATION CAPABILITY 


VISUAL 50/55 are low cost smart terminals. The VISUAL 50 emulates DEC 
m2 ; Lear siegler AOM3A7 Hazeltine Esprit’ and ADDS Viewpoint'* VISUAL 
55 emulates the same plus Hazeltine 1500/1510 and VISUAL 200/210. 


VISUAL 102 is 100% compatible with the DEC VTI00/VT102' and also 
emulates Hie VT52, A Graphics Option Card provides Tektronix' 4010/4014 
compatible graphics. 


VISUAL 300/330 are versatile terminals that can be easily customized. 

The VISUAL 300 emulates the DEC VT1Q0 and VT52 VISUAL 330 emulates 
the DEC m2. ADM3A, Hazeltine 1500 and Data General D200. 

VISUAL 500/550 are low cost high resolution graphic terminals with 
powerful alphanumeric capabilities. The VISUAL 500 emulates the VT52, 
ADM3A, Hazeltine 1500, D200 and Tektronix' 4010/4014.The VISUAL 550 
emulates the VTLGCL VT52 and Tektronix 4010/4014. 

VISUAL terminals feature extended ergonomics including tilt and swivel 
non-glare 12" and 14'" screens, detached keyboard, large character size, 
menu-style setup, sculptured key caps and more. 


VISUAL has earned for itself an exclusive place... a solitary 
niche... in the arena of emulating terminals. Four great ter¬ 
minal series offer a combination of advanced features found 
on no other terminals anywhere in the world. Each series 
delivers higher performance at lower cost for its particular 
market segment. And nobody else gives such a wide choice 
of emulations as VISUAL... the pioneer in the field. 

So check the chart before you choose your next ter¬ 
minal, See for yourself why VISUAL stands alone as the first 
choice for emulating terminals. 

Service available in principal cities through Sorbus 
Service, Division of Management Assistance, Inc. 


See for yourself' 


▼i i 


— 


Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 95V539 


'"Registered trademark of 
Visual Technology Incorporated 
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Text continued from page 146: 

dealing with concepts beyond the 
scope of the control strategy of the 
current version of TK!Solver), This 
experience compares favorably with 
the domain limitations of systems like 
Mecho or Newton; the latter also 
faced difficulties in interfacing the 
quantitative knowledge with the 
mathematical expertise provided by 
Macsyma. 

Further Developments 

TK! Solver in its present form pro¬ 
vides a general framework for build¬ 
ing expert systems in scientific, engi¬ 
neering, and other disciplines. In this 
sense it falls in the category of knowl¬ 
edge-representation languages like 
KRL, NETL, Klone, or Prolog. 

It may be argued, however, that 
TKISoIver falls short of learning capa¬ 
bilities, analogical reasoning, reason¬ 
ing under conditions of uncertainty, 
and some other features stipulated by 
the theoreticians of expert systems or 
proclaimed for the Japanese fifth- 
generation computers. There are also 
other AI "standards" for the design 
of expert systems that TK! Solver 
seems to ignore: natural-language in¬ 
terface, restriction to problems that 
are "not algorithmic or totally under¬ 
stood" (see reference 3), and "repre¬ 
sentation of symbolic knowledge for 
use in machine inference" (see refer¬ 
ence 4). Finally, there is the implicit 
notion of the need to use a list-pro- 
cessing language for AI work (in¬ 
cidentally, TKISoIver is implemented 
in a LISPTike language)* 

Although in fact all these advanced 
attributes are present in TK!Solver to 


Attributes of Expert Systems 

Readers are invited to test TKISoIver against each of the expert system characteristics listed 
here. 

•The expert system has separate domain-specific knowledge and problem-solving methodology 
and includes the concepts of the Knowledge Base and the Inference Engine. 

•The expert system should think the way the human expert does. 

•An expert system tells the computer "what" the problem is rather than "how" to solve it. 
•Its dynamic knowledge base should be expandable, modifiable , and facilitate "plugging 
in" different knowledge modules , 

•The interactive knowledge transfer should minimize the time needed fa transfer the ex¬ 
pert's knowledge to the knowledge base, 

•Addition of a new rule should result in a new competency for the system, and conversely, 
the absence of the rule should mark the absence of the related ability. 

•The expert system should interact in the language "natural" to the domain expert; it should 
allow the user to think in problem-oriented terms * The system should adapt to the user 
and not the other way around. The user should be insulated from the details of the imple¬ 
mentation. 

•The principal bottleneck in the transfer of expertise—the knowledge engineer—should be 
eliminated. 

•The control strategy should be simple and user-transparent, the user should be able to 
understand and predict the effect of adding new items to the knowledge base. At the same 
time it should be powerful enough to solve complex problems. 

•Expert systems should be computationally fast and not demanding of resources, avoiding 
situations where interactive intelligent systems suffer from a basic conflict between their 
computationally intensive nature and the need for responsiveness to a user. 

•There should be an inexpensive framework for building and experimenting with expert 
systems. 

•Human engineering aspects are important for making the system understandable and for 
keeping experts interested and making users feel comfortable. 

•The expert system should have provision for help and English-language dialogue. 
•The system should have a display-oriented interface. 

•It should be able to reason under conditions of uncertainty and insufficient information, 
and should be capable of probabilistic reasoning. 

•An expert system should be able to explain "why" a fact is needed to complete the line 
of reasoning and "how" a conclusion was arrived at. 

•Pragmatic systems are needed; they should be robust, general, and efficient for routine use. 
•The expert system should be available to users in properly sized , properly packaged com¬ 
binations of hardioare and software; chronic absence of cumulation of AI techniques in 
the form of software packages that can achieve wide use ; proliferation should lead to expert 
systems at everyone s disposal 

•The system should be useful he., responsive to the practical needs of professional com¬ 
munities ; real-world systems. 

•Expert systems should be capable of learning from experience * 



DATA TRANSFER PROBLEMS? 

is REFORMATTER- Diskette Conversion Software 

Avoids serial communication protocols. 
Needs only one system to transfer data. 

* Converts source code and data files. 

* Allows 2-way transfer. 

* Quick, reliable, and inexpensive. 


(415) 324-9114 TWX: 910-370-7457 
467 Hamilton Avenue, Suite 2, Palo Alto, Calif. 94301 


VERSIONS 

Runs On 

Reads/Writes 

CP/M 

—►IBM 3740 

CP/M 

—►DEC RT-11 

CP/M-86 

-►IBM 3740 

CROMiX 

—►DEC RT-11 

DEC RT-11 

-►CP/M 

MS-DOS 

-► IBM 3740 

TRSDOS II*-*— 

—►CP/M 

TRSDGS 11 

—►DEC RT-11 

PRICE 

$350 *$249 


Requires B" floppy drive 
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Better Business 

BASIC 


Finally! A BASIC compiler that 
means business. 

Microsoft® Business BASIC 
Compiler allows you to create pro¬ 
fessional applications for MS-DOS 
systems that are so fast your users 
will never know they were written 
in BASIC. 

Because the compiler produces 
native code, your software will run 
three to ten times faster than the 
same interpreted programs. 

But speed isn’t everything. Micro¬ 
soft’s Business BASIC also has busi- 

MICROSOFT. ness savvy. 

The High Performance Software Based On the 

de facto standard Microsoft BASIC, 
it includes a rich set of extensions: 

Decimal floating point arith¬ 
metic (14-digit precision-BCD 
format) for extremely accurate 
dollars and cents calculations. 

Two types of arrays provide 
maximum program flexibility: 
static arrays for speed, dynamic 
arrays for expandability. 

Over twenty string handling 
functions provide sophisticated 
character manipulation capa¬ 


bilities. Strings can be up to 
32K bytes. 

Multi-line functions and sub¬ 
programs allow you to define 
routines with local or globally 
defined variables. 

Separate module compilation 
means complex programs can be 
broken down into smaller units. 
Coupling multiple modules 
together permits creation of very 
large programs, up to one megabyte. 

Call 800-426-9400 to order 
the better Business BASIC. 

$600* 

In Washington State, call 206- 
828-8088. Ask for operator A5, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft Business 
BASIC in action. 



* Price exclusive of handling and Washington State sates tax. 

Microsoft is a registered trademark and MS is a trademark of Microsoft Corporation. 
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ASSEMBLERS 


We've been selling these 
Indus trial-quality assemblers to 
the development system mar¬ 
ket since 1978. They are now 
available for the CP/M market 

FEATURES: 

* Fully relocatable 

9 Separate code, data, stack , 
memory segments 
9 Linker included 
9 Generate appropriate HEX or 
S-record formatted object file 

* Macro capability 

9 Most 514" and 8" diskette 
formats supported 
9 Conditional assembly 
9 Cross reference 
9 Supports manufacturer s 
mnemonics 

9 Expanded fist of directives 
9 1 year free update 


Assemblers now available 
include: 


Chip 

Price 

Chip 

Price 

1802/1805 

*495 

8085 

$495 

8051 

495 

NSC8QQ 

495 

6500/01/02 

495 

F8.3870 

495 

6800/01/02 

495 

Z8 

495 

6803/08 

495 

Z80 

395 

6804 

495 

9900/9995 

595 

6805 

495 

Z8000 

695 

6803 

495 

68000 

695 

6811 

495 




Take advantage of leading-edge 
technology Get your own Reims 
assembler today. Use your Master¬ 
card or order by phone: 

(408) 729-3011 . 

Or call toll free (800) 448 4880 

Relational Memory Systems, Inc. 
1650-B Berryessa Road 
San Jose, CA 95133-1082 
TWX: 910 379 0014 


65 different diskette formats evadebfe A signed 
Object Code License Agreement required prior to 
shipping. Prices subject to change without notice. 
Software distributor inquiries invited. 


rains 


a small or embryonic extent, it would 
serve no purpose to argue to what ex¬ 
tent they have to be present in order 
to classify the system one way or 
another. We would rather point to 
what TKlSolver can do in its present 
form and stress the fact that it pro¬ 
vides a basis for implementing addi¬ 
tional features and capabilities as the 
hardware permits and as the mass 
user requires. 

In its future development 
TKlSolver should look two ways: 
first, at concepts and tools emerging 
from research in AI, and second, at 
the time-proven "non-AI" program 
packages that have become a part of 
human experts' lives, a 
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Capable COBOL* 


For over twenty years, COBOL 
has proved it can handle the most 
awesome data handling require¬ 
ments of the business world. 

And Microsoft® COBOL 
brings this power to the MS-DOS 
environment in an even more 
flexible version. Its the ideal 
choice for transporting and adapt¬ 
ing the thousands of mainframe 
and minicomputer programs 
now on the market. 

Microsoft COBOL was de¬ 
signed after the ANSI COBOL 
standard. Its quality and perform¬ 
ance has been fully certified 
by the GSA. 

Microsoft COBOL includes a 
complete set of file handling 

MICROSOFT, facilities indud- 

The High Fferformance Software lllg SUppOTt TOT 

sequential, line sequential, relative 
and B+ tree indexed sequential 
(ISAM) files. 

The advanced screen handling 
features, compatible with Data 
General® make it easy to create 
forms and menus for interactive 
user programs. Direct cursor posi¬ 
tioning, highlighting, automatic 
format conversion, projected 

* P rice exclusive of handling and Washington State sales 
Microsoft is a registered trademark sik! MS is a trademark of Micros 
Data General is a registered trademark of Data General Coq 


fields, and automatic field skip 
are just some of the capabilities. 

An interactive source code 
debugging tool allows you to 
step through your program in sym¬ 
bolic form. There is no need to 
wade through object code and 
addresses in memory to see what 
is going on. Its a complete 
development package. 

Applications developed with 
the compiler can be distributed 
without a runtime support charge. 

Like all Microsoft languages, 
the standard linking interface 
makes it easy to combine assembly 
language subroutines. 

Call 800-426-9400 to order 
the capable COBOL* $700* 

In Washington State, call 206- 
828-8088. Ask for operator A5/ 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft COBOL 
in action. 
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FOR TRS-80 MODELS 1,3 & 4 
IBM PC, XT, AND COMPAQ 

Train Your Computer 
to be an 

EXPERT! 

Expert systems facilitate the reduc¬ 
tion of human expertise to simple, 
Engliah-style rule-sets, then use 
them to diagnose problems. "Know¬ 
ledge engineers" are developing 
many applications now. 

EXPERT-2, Jack Park's outstanding 
introduction to expert systems, has 
been modified by MMS for MMS- 
FORTH V2.0 and up. We supply it 
with full and well-documented 
source code to permit addition of 
advanced features, a good manual 
and sample rule-sets: stock market 
analysis, a digital fault analyzer, and 
the Animal Game. Pius the benefits 
of MMSFORTH's excellent full- 
screen editor, super-fast compiling, 
compact and high-speed run-time 
code, many built-in utilities and 
wide choice of other application 
programs. 

( Rule 1 - demo in EXPERT-2 ) 

IF YOU WANT EXPERT-2 
ANDNOT YOU OWN MMSFORTH 
THENHYP YOU NEED TO BUY 
MMSFORTH PLUS EXPERT-2 
BECAUSE MMSFORTH IS REQUIRED 

EXPERT-2 

in 


im^FOHTH 

Another exciting tool for our 
alternative software environment! 

* Personal License (required): 

MMSFORTH System Disk IBM PC.(249.95 

MMSFORTH System Disk TEF0Q 1 3 or4 . . $120.95 

* Personal License (optional 


modules); 

FOflTHCOMcoMlunicaiiOTO module .... $39.95 

imirnES., .... $39.95 

GAMES--- $39 95 

EXPEFtT-2 expert system .. . .. $6995 

DATAHANDLER..* $50.95 

DATAHANDLBTRJS (tor PC only). , . * * $09 95 
FORTHWflITE word processor ....... $175.00 


• Corporate Site License 
Extensions.frum stood 

Stiipping/handling & tax extra. 

Ask your dealer Id sfiow you the world of MMSFORTH. or 
request our free btocfwfe. 

MILLER MICROCOMPUTER SERVICES 
61 Lika Shora Road, Natick, MA 01766 
(617) 653-8136 

J 


Bibliography ctuitmued from page 154: 

15. Fahlman, S. E. NETL: A System for 
Representing and Understanding 
Real-World Knowledge. Cambridge, 
MA: MIT Press, 1979. 

16. Feigenbaum, E. A. "Artificial Intel¬ 
ligence Research : What Is It? What Has 
It Achieved? Where Is It Going?" In¬ 
vited paper. Symposium on Artificial 
Intelligence, Canberra, Australia, 1974. 

17. Forgy, C, and J. McDermott. "Ops, 
A Domain-Independent Production 
System Language” Proceedings 
IJCAI-77, pages 933-939. 

18. Gerring, P. E. f E. H. Shortliffe, and 
W. van Melle. "The Interviewer/ 
Reasoner Model: An Approach to Im¬ 
proving System Responsiveness in In¬ 
teractive Ai Systems." The AJ 
Magazine, Fall 1982, pages 24-27. 

19. Goldstein, 1, and S. Papert. "Artificial 
Intelligence, Language and the Study 
of Knowledge" Cognitive Science, 
wlume 1, 1977. 

20. Gordon, G. System Simulation, 
Englewood Cliffs, NJ: Prentice-Hall, 
1969. 

21 Hammond, P "Appendix to Prolog: A 
Language for Implementing Expert 
Systems." Machine Intelligence, 
volume 10, 1982, pages 471-475. 

22. Konopasek, M. "An Advanced Ques¬ 
tion-Answering System on Sets of Al¬ 
gebraic Equations " Proceedings of 
the European Conference on Inter¬ 
active Systems (D. Lewin, ed.). Ur- 
bridge, England: Online Publications, 
1975. 

23. Konopasek, M., and M. Kazmierczak , 
"A Question Answering System on 
Mathematical Models in Microcom¬ 
puter Environments" Proceedings of 
The First West Coast Computer 
Faire Conference, 1977, pages 
182-186. 

24. Konopasek, M., and C. Papa- 
constadopouhs. "The Question 
Answering System on Mathematical 
Models (QAS): Description of the Lan¬ 
guage" Computer Languages, 
volume 3, 1978, pages 145-155, 

25. Luger, G. F. "Mathematical Model 
Building in the Solution of Mechanics 
Problems: Human Protocol and the 
Mecho Trace." Cognitive Science, 
volume 5, 1981, pages 55-77. 

26. Mark, W. S. 'The Reformulation Ap¬ 
proach to Building Expert Systems." 
Proceedings IJCAJ77, pages 329-335. 

27. Michalski, R. $., ]. G. Carbonell, and 
T. M. Mitchell. Machine Learning: 


An Artificial Intelligence Approach. 
Palo Alto, CA: Tioga Publishing Com¬ 
pany, 1983. 

28. Nau, D. S. "Expert Computer Sys¬ 
tems" Computer, February 1983, 
pages 63-85. 

29. Newell, A., and H. A. Simon. "GPS, 
A Program that Simulates Human 
Thought." Computers and Thought 
(E. A. Feigenbaum and /. A. Feldman, 
ed.), Hightstoum, N): McGraw-Hill, 
1963. 

30. Newell, A., and H. A. Simon, 
Human Problem Solving. Engle¬ 
wood Cliffs , NJ: Prentice-Hall, 1972. 

31. Nie, N. H. t C. H. Hull, /. G. Jenkins, 
K. Steinbrenner, and D. H. Bent. 
Statistical Package for Social 
Sciences, Hightstown, NJ: McGraw- 
Hill, 1975. 

32. NH, H. P., and N. Aiello. "Age (At¬ 
tempt to Generalize): A Know! edge - 
Based Program for Building Knowl¬ 
edge-Based Programs " Proceedings 
IJCAL79, pages 645-655 , 

33. Novak, G. S. "Representations of 
Knowledge in a Problem for Solving 
Physics Problems" Proceedings 
IJCAI-77, pages 286-291. 

34. Pople, H. E„ ‘The Formation of Com¬ 
posite Hypotheses in Diagnostic Prob¬ 
lem Solving and Exercise in Synthetic 
Reasoning" Proceedings IJCAI-77, 
pages 1030-1037. 

35. Ross, D. Ices Systems Design, Cam¬ 
bridge, MA: MIT Press, 1967. 

36. Shortliffe, E. H. Computer-Based 
Medical Consultations: Mytin. New 
York: American Elsevier, 1976 . 

3Z Stefik, AL, J. Aikin, R. Balzar, J. 
Benoit, L. Bimbaum, F. Hayes-Roth, 
and E. Sacerdoti. 'The Organization 
of Expert Systems: A Tutorial" Arti¬ 
ficial Intelligence, volume 18, 1982, 
pages 135-173. 

38. Tester, L. 'The Smalltalk Environ¬ 
ment" BYTE, August 1981, fMges 
90-147. 

39. Treleaven, P C, and I.'G. Lima. 
"Japan's Fifth-Generation Computer 
Systems " Computer, August 1982, 
pages 79-88. 

40. van Melle, W., A Domain-Inde¬ 
pendent System that Aids in Con¬ 
structing Knowledge-based Con¬ 
sultation Programs (Ph.D. thesis). 
Stanford, CA: Stanford University, 
1980. 

41. Weiss, S., and C. Kulikowski, "Expert: 
A System for Developing Consultation 
Models " Proceedings IJCAI-79, pages 
942-947. 


156 BYTE May 19M 

















Potent Pascal* 


Microsoft* Pascal may be the 
most powerful software develop¬ 
ment environment available for 
the MS-DOS system. It com¬ 
bines the programming advan¬ 
tages of a structured high-level 
language with the fast execution 
speed of native code compilation. 

And it exceeds the proposed 
ISO and ANSI standards with 
logical extensions that make the 
language more powerful and ver¬ 
satile. For example, programming 
capabilities even allow you to 
manipulate data at the system and 
machine level. 

It gives you single and double 

MICROSOFT. ^ « . 

The High Performance Software tlOating point 

arithmetic. Numeric operations 
take advantage of the 8087. Or 
automatic software emulation is 


provided if the coprocessor is not 
installed. 

Support for long heap alloca¬ 
tion and separate module compi¬ 
lation gives you the flexibility 
to create large programs up to 
one megabyte. 

And the standard linking inter¬ 
face makes it easy to combine 
Microsoft FORTRAN or assem¬ 
bly language subroutines. 

Call 800-426-9400 to order 
the potent Pascal. $300* 

In Washington State, call 206- 
828-8088. Ask for operator A5, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft Pascal in 
action. 



* Frier exclusive of handling; ami Washington Stan; sales tax. 

Microsoft is a registered trademark and MS is a trademark of Microsoft Corporation 


Licde Tramp character licensed by Bubbles lnc. T $.a. 


How to move wit! 
andtakeyoi 


Introducing the IBM Portable Personal Computer. 

It’s a complete PC. In a case. With a handle. 
And a welcome addition to the family. 

The IBM Portable Personal Computer is 
the first IBM PC system you can pick up and 
take with you. Across town or across the 
hall. Or put away easily for another day. 

It’s a powerful system, with 256 KB of 
user memory (expandable to 512KI 

. _ and a slimline double-sided 514” 

diskette drive (and room for 
r another). Plus a built-in 







lodem times 
Cwithyou. 


9"monitor with easy-to-read amber 
characters. Text and graphics capability. 
And an 83-key keyboard. 

All fitted into a sturdy, transportable 
case that’s easy to handle. And park. 

The IBM®of portable personal 
computers. Make no mistake about it, 
this is a true IBM PC. 

Which means it is part of the same 
dependable family as the IBM Personal 
Computer, the IBM PC/XT and the new 
IBM PCjr. And that means you can use 
many IBM Personal Computer Software 
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programs to help you reach your goals. 

All this and five expansion slots, 
ready to accept expanded memory, 
printers and other useful IBM Personal 
Computer options. Which should keep 
you rolling far into the future. 

Pick one up at a store near you. 
You can see the new IBM Portable 
Personal Computer at any authorized 
IBM PC dealer or IBM Product Center. 

To find the store nearest you, call 
1-800-447-4700. In Alaska or Hawaii, 
call 1-800-447-0890. ==:==* 











How Lawyers Can Use 
Microcomputers 

Cutting costs while upgrading legal service with the aid of 

microcomputers 


Microcomputers are a mystery to 
many lawyers because, too often, 
they try to learn about them in terms 
of BASIC programming, RAM {ran¬ 
dom-access, read/write memory), 
ROM {read-only memory), bps (bits 
per second), and other foreign, often 
unnecessary technical terms. All 
lawyers need to know is how com¬ 
puters can improve the efficiency of 
a legal practice. 

Reviewing the firm's needs is the 
first step in this analysis. Work in law 
offices is generally divided between 
administrative and substantive 
tasks—those relating to the actual 
practice of law* 

Administrative tasks in the law of¬ 
fice are similar to those in any other 
small buiness; bookkeeping, bank 
account reconciliation, payroll, calen¬ 
dar control, file management, infor¬ 
mation retrieval* One legal admini¬ 
strative task uncommon to most 
small businesses is timekeeping and 
billing* Most lawyers keep time 
records and either submit bills based 
on them or use them in determining 
what they will bill. This may be the 
most important administrative 
reason to acquire a computer* 

Generally, legal services can be 
divided into broad categories* 
Lawyers prepare letters, opinion let- 


Robert P. Wilkins, J.U 
R.P.W. Publishing Company 

ters, memoranda of law, briefs, 
deeds, wills, agreements, and other 
documents* When everything else 
fails, they may go to court on the 
client's behalf. Before going to court, 
pleadings must be prepared, wit¬ 
nesses interviewed, depositions 
taken, and the paper associated with 
the lawsuit managed. In addition, 
there are some critical court- 
proceedings deadlines that must be 
followed and observed* In complex 
litigation many exhibits must be 
tracked* 

Although some lawyers spend the 
majority of their time in court, most 
usually spend it in the office* 
Lawyers research and analyze prob¬ 
lems, give advice, prepare docu¬ 
ments, make mathematical projec¬ 
tions, prepare tax returns, gather 
data, and analyze the information 
gathered. The practice of law in¬ 
volves much paperwork and in¬ 
cludes a substantial amount of docu¬ 
ment preparation. Because of this, 
many lawyers have become inter¬ 
ested in the use of computers. For 
the most part, however, lawyers 
have been slow to take advantage of 
new technology. Most lawyers in 
America practice in small firms; 70 
percent practice in firms of five or 
fewer lawyers. Until recently, word 


processing was relatively expensive, 
and many small-firm lawyers did not 
feel they could afford it. The cost of 
a single, dedicated word-processing 
system dropped from the $12,000 to 
$20,000 range* Today, the cost can be 
as low as $2100. A very powerful 
microcomputer with letter-quality 
word-processing capability can be 
purchased for between $2100 and 
$7000. As a result, many lawyers are 
now using microcomputers, not for 
computing, but for low-cost word 
processing. Once they acquire the 
computer for word processing, they 
realize the tremendous potential of 
the computer to help in other ways. 

It is interesting to note that the 
smaller firms have seemed to lead the 
way in the microcomputer explosion* 
Initially, many large firms with mini¬ 
computers and mainframes turned 
up their noses at microcomputers* 
Now, large firms are waking up to the 
potential of microcomputers, and 
many are now buying them for their 
individual lawyers. The computers 
are usually used both as freestanding 
units and as terminals into the 
mainframe. 

For the lawyer who has a micro¬ 
computer for word processing or one 
who is considering a first purchase, 
it is important to understand what a 
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omputer does. Generally speaking, 
i computer can be used for: word 
>rocessing; number crunching (in- 
luding bookkeeping, payroll, tax 
rejections); information or data 
nanagement; communications; elec- 
ronic spreadsheets; and specialized 
tasks to help in specific areas of the 
law. Let's look at each category and 
■explore it as it relates to the practice 
lof law. 

IWord Processing 

The practice of law is ideally suited 
Ifor word-processing equipment, and 
[without a doubt, word processing is 
the legal profession's most common 
luse of the microcomputer. The use of 
Ithe word processor in the law office 
lean be broken down into three major 
[categories: 

[•routine daily correspondence 
[•long documents that require exten¬ 
sive editing 
[•repetitive documents 

It is important to understand that 
most lawyers are under pressure to 
cut costs and to price services reason¬ 
ably. Because labor can be the highest 
single cost in a law office, efficiency 
is important. In the first two categor¬ 
ies listed above the benefit of word 
processing is largely that it improves 
staff efficiency. The long documents 
may include agreements, briefs, and 
memoranda of law. In almost every 
case a draft of the document is pre¬ 
pared and input is received from 
other lawyers and the client. In some 
cases, such as a negotiated contract, 
input will also be received from the 
opposing lawyer and that lawyer's 
client. By using a word processor you 
will benefit by quick document turn¬ 
around after editing or preparation. 

In the third category, where re¬ 
petitive documents can be recalled 
from magnetic media and modified 
to meet a particular client's needs, a 
major benefit is the time saved. Ex¬ 
amples of these documents are: wills 
and trust agreements; property set¬ 
tlements; pleadings in court cases; 
pension and profit-sharing plans; 
and leases. These do not have to be 
prepared from scratch and since the 
new draft of the document requires 


a minimum of keyboarding, another 
major benefit is increased produc¬ 
tivity. 

Merging variables and assembling 
separate paragraphs into one docu¬ 
ment are capabilities that make word 
processors especially useful in the 
legal profession. The footnote capa¬ 
bility is especially helpful to lawyers 
who file a large number of briefs. 

Number Crunching 

I first began using word-processing 
equipment in 1964 when I bought a 
paper-tape Royal Typer, which used 
folded paper tape punched much like 
the scrolls of music for a player piano. 
Since that time, I have used word 
processors employing cassettes and 
disks, and I presently use a CPT 8000. 


Next to word 
processing, 

timekeeping and billing 
software probably 
represents the most 
common reason a 
lawyer might want a 
computer. 


Having thus taken a personal interest 
in electronics technology, when 1 ac¬ 
quired my first full-capability com¬ 
puter I intended to learn all I could 
about it. 

The first software I used was a 
general ledger package. All of my 
bookkeeping had previously been 
done by hand, and the final numbers 
often were not put together until well 
after the end of the year. I almost 
never had the luxury of a monthly 
financial statement. 

With my general ledger package, 
which was relatively inexpensive 
($199), 1 was able to set up account 
numbers for my income and expense 
items and key in my checks and 
deposits once a month. The com¬ 
puter automatically produced: a list 
of all posted documents; a ledger of 
these entries sorted by account num¬ 
ber; a trial balance; an income state¬ 
ment for the month showing percent¬ 
ages and year-to-date balances; and 
a balance sheet for the month show¬ 


ing percentages and year-to-date 
balances. When the December en¬ 
tries were posted, I immediately had 
a printout of my year-end financial 
information and could complete my 
tax return on time. 

The second software program I 
added was payroll. Year-end W-2 
preparation had generally been com¬ 
pleted amid turmoil on or near 
January 31, With the payroll package, 
which cost about $499, I only had to 
input the employee information 
once. Thereafter, checks for salaried 
employees and quarterly returns 
could be produced. The process for 
hourly employees only required key¬ 
boarding of each employee's hours 
for a particular pay period. 

Next to word processing, the need 
for timekeeping and billing software 
is probably the most common reason 
a lawyer might want a computer. 
There are more than 120 companies 
offering software for timekeeping 
and billing, and this large number 
creates more of a problem than it 
solves, {For a list of them, see the 
March 1, 1984 issue of The Lawyer's 
PC, or contact POB 1108, Lexington, 
SC 29072, (803) 359-9941.) 

Lawyers do not all keep time the 
same way, nor do we render state¬ 
ments the same way. There are many 
variations of timekeeping and billing 
techniques, as well as many differ¬ 
ences between software packages 
and what they accomplish. Trying to 
match the two is a problem of some 
magnitude. 

Before acquiring a timekeeping and 
billing package, it is extremely impor¬ 
tant to see the program up and run¬ 
ning. It can be helpful to talk with a 
peer at a comparably sized firm who 
bills in a similar fashion and is using 
the program. Timekeeping and bill¬ 
ing programs range in price from 
about $500 to $5000. The difference 
in quality is not necessarily repre¬ 
sented by the difference in price. The 
size of the firm in many cases will be 
the determining factor. Packages de¬ 
signed for use by five or fewer 
lawyers probably will not work effec¬ 
tively for larger firms, and those de¬ 
signed for 15 lawyers may not be 
what the smaller firm needs. 

Although we are discussing time- 
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#52 SOFTWARE 

SOFTWARE FOR CP/M; IBM, APPLE' 


ASHTONTATE 

dBASE II.. . ... $449 

Frldayt.$265 

DIGITAL RESEARCH 

DR Assembler & Tools_$179 

CWM 2.2 Intel MDS.$135 

TRS 00 Model II (PIT)..... $109 
Pascal MT + (Compiler)... $315 

SPP Package ...$175 

CBaaic.. $119 

FOX & GELLER 

Quickcode.. .$2G5 

□Graph.$265 

D-Utll.$ 75 

Quickscreen ...$135 

1ANSVST 

lankey (Typing Tulor).$ 59 


MICROPRO 

Wordstar.. $289 

Mai I merge. $179 

infostarPlus. $429 

WordStar Professional_ $549 

Option Pack. $265 

MICROSOFT 

MultIPIan*.....$175 

Fortran... $399 

Macro 80 $159 

Basic 80.$275 

Word 4 Mouse. $399 

MICROSTUF 

Crosstalk...$149 

OSBORNE (McGRAWHlLL) 
Enhanced Osborne. $249 


SORCIM 

Su perGalc II .$265 

SupsrCglc HI..*355 

STAR 

Accounting Partner.$349 

VISICORP 

Vlsicalc.$219 

VIsiplotTrend.$259 

VisiOn.CALL 

WOOLF 

Move-lt... $ 99 

OTHER GOODIES 

R: Base 4000 . $444 

Adv DB Master $535 

Smart Key II. $ Si 

Punctuation & style . .. $112 


We carry many more software packages and formats than listed , 
so give us a call if you don't see what you need. 


ORDER TOLL FREE VIA VISA/MASTERCARD 
1 >800-421-4003 
CALIF: 1 -800-252-4092 

These are order taking lines only — M F, 8AM-5PM PST 


MAIL ORDERS 6520 SELMA AVE. 
WELCOMED: LOS ANGELES, CA 90026 


FOR: • Customer Service * Inlormation 
• Technical Support 
(213) 837-5141 - M F, 0AM-5PM PST 

Add $3,50 postage & handling per each Item. Blue Label $300 additional per item C O D. $3.00 extra. California 
residents add BVt % sales tax. Outside Continental U.S.—add $10 plus Air Parcel Post Allow 2 weeks on checks. 
Prices subject to change without notice All Items sublet to availabllllty. * Mfr, trademark. CPfM Is a registered 
trademark of DIGITAL RESEARCH, INC. 



Powerful Z80 emulation., priced well 
within your grasp. That’s NICE. * 


NICE may be only 3" square and 1 thick, hut it hands yqu full speed* 
real time emu lation for the Z80—over so emulation functions, software 
breakpoints, alt memory addresses and all I/O ports. 

Just plug Nidi directly into the target XH0 socket and any its212 terminal 
for system development, troubleshooting, debugging or testing . at home, 
in the lab or in the Held. 

And NICE hands you all this performance, portability and versatility fur only 
$ i9H \ . . the best emulator price/performance ratio on the market, hands down. 

Call in your order today using 
y<>ur VISA or Maslercard n um- 
her: (BOO) NICOLET outside 
CA, or (415) 490-8300 in CA. 

Or send your 
check or fliFUfc 
money 
order 
u> NICE, 

Nicolet 
Paratronics 
Corporation, 

201 Fourier 
Avenue, Fre- 
moot, CA 94539. 

* I’tryim.-ru by ihtxk, money 

mdtT. VISA or MasterCard 

NICE Lb :i ir.uiemurk erf Nkeilei 
f'jr.itronk* Corporation 
"/.WO In- if trademark iff Zik% I m: 


^ Nicolet 


keeping and billing systems as they] 
apply to number crunching, a lawyer] 
familiar with database managers can 
design a very simple timekeeping] 
and billing system for a small firm. 

In the number-crunching category, 
a system is also needed for keeping 
track of other people's money held in 
a trust. Under the Code of Profes¬ 
sional Responsibility a client's funds 
cannot be commingled with the law 
firm's, and the firm must be able to 
account for any client's funds held in 
a trust account. Software packages to 
handle trust accounts can be pur¬ 
chased or designed to include such 
features as: the ability to enter checks 
and deposits at random with an item 
description and an account number 
for the client; the ability to receive a I 
printout at least monthly of the trans¬ 
actions in the entire bank account, 
with a total balance, together with an 
individual printout of each client's 
transactions and a balance of the 
client's account; and the ability to 
confirm that all clients' accounts 
equal the total amount in the bank 
account. This seems to be a relative¬ 
ly simple accounting procedure, but 
it is amazing how little software is 
available to accomplish it. 

Information Management 

Another category of computer use 
that is tremendously beneficial to 
people in the legal profession is in¬ 
formation management. Database 
management programs fall into this 
category as do a number of special¬ 
ized information programs. 

Information management, as I use 
the term, means the ability to key¬ 
board certain information once and 
then sort, select, and use it effective¬ 
ly without having to rekeyboard. The 
most common uses of this technique 
are: maintaining client records, keep¬ 
ing a calendar and docket control sys¬ 
tem, file management and litigation 
support. 

There are many other information- 
management needs specific to a law 
firm's practice. Any of these can be 
handled with a database manager. 
For lawyers who use the IBM Per¬ 
sonal Computer (PC) or compatibles, 
dBASE II is popular. For lawyers who 
use Radio Shack computers. Profile 
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Plus is probably the most commonly 
used. 

With a program of this type, you 
can visualize how it works by imagin¬ 
ing a page organized in vertical col¬ 
umns of information with horizontal 
lines representing a particular file. 
The vertical columns are called fields. 
Each field contains the same kind of 
information for every client. For ex¬ 
ample, last names would be in the 
same field for every client. 

The horizontal lines that represent 
one client's information are called 
records. Once the information has 
been keyboarded, it can be massaged 
in many different ways without hav¬ 
ing to be keyed again. For example, 
if the client record consists of a name, 
address, telephone number, court in 
which the action is pending, and 
lawyer responsible, then by using the 
sort and select technique of the 
database manager the lawyer can 
print an alphabetical list of all clients 
by last name. It is also possible to 
sort, select, and print a sublist that, 
instead of including all clients, will 
only include those for a particular 
lawyer in a particular court. 

The information in the database 
can be merged with form letters so 
that, for example, you can use the 
will-retrieval database to select the 
names and addresses, salutation, 
and date of the last will executed by 
the client. This information can be 
merged into a letter to the client in¬ 
dicating that the will needs review. 
These letters can then be printed 
automatically on continuous-run 
paper. 

In larger firms, database managers 
can be used to manage records that 
only need to be keyboarded once and 
then accessed by using sort and 
select techniques. For example, the 
client database can be searched as 
each new client is accepted to make 
certain there is no conflict if a suit is 
begun against some other person. 
Firms with many clients and several 
lawyers must take this precaution to 
avoid suing one of their own clients. 

"'Where is it? Why can't we find it?" 
is a familiar cry in the law office. 
Lawyers manage a lot of paper and, 
therefore, filing is frequently a prob¬ 
lem. The filing problem relates not 


only to where a particular document 
might be but, more importantly, 
where to find research information. 
We almost always can find material 
in a client's file. The question is, in 
which case did we last handle a mat¬ 
ter involving a similar dispute, e.g., 
the eviction of a tenant for damage to 
the premises? 

Softshell (FOB 18522, Baltimore, 
MD 21237, (301) 686-1213) offers a pro¬ 
gram called Mind ex and Search that 
costs $25 and will solve most infor¬ 
mation-retrieval problems. Under the 
Mindex and Search program, entries 
of 255 characters are possible (about 
three typewritten lines). Each of 
these entries is considered a separate 
record. The 255 characters, of course, 
must contain the location of the basic 
information and the keywords to let 
you find it. In the previous matter, we 
would enter "eviction of tenant for 
damage or destruction of the prem¬ 
ises" and the name or number of the 
file in which the research data and 
pleadings for that particular matter 
are located. We might (since we have 
not used the entire three lines) want 


to include the kind of research 
material to be found in that file. We 
can make thousands of entries of this 
type at random and then, using the 
Search program, search for any three 
characters in a row. In most cases, we 
use the actual keyword; we might 
choose "eviction" or we might choose 
"tenant". If we have a large number 
of eviction and tenant cases, we 
might want to search a combination 
of words connected by "and," e.g., 
"eviction and destruction," We can 
also search by using "or" as the con¬ 
nector, which will result in the pro¬ 
gram finding all records containing 
either word. 

Communications 

A lawyer can use the computer for 
electronic mail, bulletin-board read¬ 
ing, and access to on-line databases. 

When lawyers think about on-line 
databases, the first that come to mind 
are Westlaw and Lexis. These two 
legal-research databases have been 
available for many years. Only re¬ 
cently, however, could we access 
them via microcomputers, Westlaw 



protects disks 
In sleeves of 
TYVEK. 
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Here’s why. 

Quality disks deserve a quality sleeve. 
Sleeves of TYVEK 4 spunbonded olefin 
provide unsurpassed data protection 
because 

1. TYVEK is strong—won’t tear like paper. 

2. TYVEK does not lint. 

3. TYVEK is smooth, non-abrasive. 

4. TYVEK is chemically clean, has a 
neutral pH. 

5. TYVEK reduces static problems. 

6 . TYVEK is unaffected by water. 

Take the first step to maximum disk data 
protection. Call 800-44 TYVEK for the 
names of manufacturers who rely on 
sleeves of TYVEK. 

'TYVEK is Du Font's trademark for 
s p u nh on ded olefin. Du Poo t makes 
TYVEK. not sleeves. 
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THE FORTH SOURCE 


TM 


MVP-FORTH 

Stable - Transportable - Public Domain - Toots 
Yo u need two pri m ary features i n a software d evel opment pack age a 

stable operating system and the ability to move programs easily and 
quickly to a variety of computers. MVP-FORTH gives you both these 
leafures and many extras. This public domain product includes an editor, 
FORTH assembler, tods, utilities and the vocabulary for the best selling 
book "Starting FORTH 1 '. The Programmer's Kit provides a complete 
FORTH for a number of computers. Other MVP-FORTH products wifi 
simplify the development of your applications. 

MVP Books - A Series 

□ Volume i, AH about FORTH by Haydon. MVP-FORTH 

glossary with cross references to fig-FORTH, Starting FORTH 
and FORTH-79 Standard. 2 nd Ed. $25 

□ Volume 2 f MVP-FORTH Assembly Source Code . includes 

CP/M® . IBM-PC® . and APPLE* listing for kernel $20 

if* □ Volume 3, Floating Point Glossary by Springer $10 

K* □ Volume 4, Expert System with source code by Park $25 

□ Volume S, File Management System with interrupt security by 

^ Moreton $25 

MVP-FORTH Software - A Transportable FORTH 

O MVP-FOflTH Programmer’s Kit including disk, documen¬ 
tation, Volumes 1 & 2 of MVP-FORTH Series (All About 
FORTH , 2 nd Ed. & Assembly Source Code), and Starting 
FORTH Specify □ CP/M, O CP/M 06, O CP/M + . □ APPLE, 

□ IBM PC, □ MS-DOS, D Osborne, □ Kaypro, □ H89/Z89. 

□ Z100, □ TI-PC, O MicroDecisions, □ Northstar, 

□ Compupro, □ Cromenco, □ DEC Rainbow, □ NEC 0201, 

* □ TRS-80/100 $150 

D MVP-FORTH Cross Compiler for CP/M Programmer's Kit. 
Generates headerless code for ROM or target CPU $300 

□ MVP-FOflTH Meta Compiler for CP/M Prog ram mars kit. Use 

for applicatons on CP/M based computer. Includes public 
domain source $150 

□ MVP-FORTH Fast Floating ftjlnt Includes 9511 math chip on 

board with disks, documentation and enhanced virtual MVP- 
FORTH for Apple II. [1+ , and lie. $450 

Cl MVP-FORTH Programming Aids for CP/M. IBM or APPLE 
Programmer's Kit. Extremely useful tool for decompiling, 
cai[finding, and translating. $150 

C! MVP-FORTH PADS (Professional Application Development 
System) for IBM, or APPLE, An integrated development 
system with complete documentation for PC, XT or PCjr and 
Apple II, 11+ and lie. Will run on mosl IBM and Apple look- 
all kes. $500 

□ MVP-FORTH Floating point & Matrix Math for IBM or 

Apple $85 

jc? □ MVP-FORTH Graphics Extension for IBM or Apple $65 
^ D MVP-FORTH MSrDOS file interface for IBM PC PADS $80 
^ □ MVP-FORTH Expert System for development of knowlOdge- 

based programs for Apple, IBM. or GP/M. $100 


FORTH COMPUTER 

□ Jupiter Ace 

O 16K RAM Pack 
□ 48K RAM Pack 


$150 

$50 

$125 


□ CP/M 

$300 

□ IBM* 

$300 

□ 0086* 

$300 

O Z80* 

$300 

□ 68000 

$300 

□ Apple H/1I + 

$300 


Ordering Information: Check. Money Order (payable to MOUMTAIN VIEW PRESS, 
INC.), VISA, MasterCard, American Express OOD's $5 extra. Minimum order $15. 
No billing or unpaid PC’s, California resident add sales tax. Shipping costs in US 
included in price Foreign orders, pay in US funds on US bank, include for handling 
and shipping by Air $5 for each item under $25, $10 for each item between $25 and 
$99 and $20 for each item over $10Q. All prices and pro-ducts subject to change or 
withdrawal without notice Single system and/or single user license agreemenl 
required on some products, 


FORTH DISKS 

FORTH with editor, assembler, and manual. 


□ 

APPLE by MM 

$100 

□ Z80 by LM 

$100 

□ 

APPLE by Kuntze 

$90 

□ 8086/88 by LM 

$100 

□ 

ATARI^ valFORTH 

$60 

[ 1 68000 by LM 

$250 

□ 

CP/M* by MM 

$100 

□ VIC FORTH by HES, VIC2G 

□ 

HP-85 by Lange 

$90 

cartridge 

$50 

□ 

HP-75 by Cassady 

$150 

□ C64 by HES Commodore 64 

□ 

I0M-PC* by LM 

$100 

cad ridge 

$60 

□ 

NOVA by CCI 8" DS/DD$175 

P Timex by HW 

$25 


Enhanced FORTH with: F-Floating Point, G-Graphics, T-Tutorial. 
S-Stand Alone, M-Mafh Chip Support, MT-Multitasking, X-Ofher 
Extras, 79-FORTH-79, 83-FGRTH-03. 

□ APPLE by MM. 


F r G. & 83 $160 

n ATARI by PNS, F.G, & X $90 
n CP/M by MM, F & 63 $160 

□ Apple, GraFORTH by I $75 

□ Mu Ill-Tasking FORTH by SL, 

CP/M. X & 79 $395 

D TRS-BD/I or ill by MMS 

F, X, &79 $130 

G Hmex by FD, tape GX 
& 79 $45 

□ Victor 9000 by DE,G,X $150 


□ Extensions for LM Specify 
IBM, Z80, or 6086 
□ Software Floating 


Point 

$100 

□ 8087 Support 


(IBM-PC or 0086) 

$100 

□ 9511 Support 


(Z80 or 8086) 

$100 

□ Color Graphics 


(IBM-PC) 

$100 

□ Data Base 


Management 

$200 


Requires LM FORTH disk 


□ lig-FORTH Programming Aids for decompiling, callfinding, 
and translating CP/M, IBM-PC, ZBQ, or Apple $150 

FORTH MANUALS, GUIDES A DOCUMENTS 


FORTH CROSS COMPILERS Allow extending, modifying and compiling 
for speed and memory savings, can also produce ROMable code. 
•Requires FORTH disk. 


□ ALL ABOUT FORTH by 

Haydon. See above $25 

□ FORTH Encyclopedia by 

Derick & Baker $25 

tfcP □ The Complete FORTH by 

Winfield $16 

□ Understanding FORTH by 

Reymann $3 

□ FORTH Fundamentals, ^ 
Vol. I by McCabe 

jg? □ FORTH Fundamentals, 

VoL II by McCabe 
^ □ FORTH Tools, Vol.1 by 
Anderson & Tracy 

□ Beginning FORTH by 
Ghirlian 

□ FORTH Encyclopedia 
Pocket Guide 

□ And So FORTH by Huang. A 

college level text. $25 

□ FORTH Programming by 

Scanlon $17 

□ FORTH on the ATARI by E. 

FI oeg el $8 

□ Starting FORTH by Brodie. 

Best instructional manual 
available, (soft cover) $18 

O Starting FORTH (hard 

cover) $23 

^ □ 68000 fig-Forth wilh 
_ assembler 

Jupiter ACE Manual by 
* Vickers 


□ I960 FORML Proc. $25 

□ 1981 FORML Proc 2 Vol $40 

□ 1902 FORML Proc. $25 

□ 1981 Rochester FORTH 

Proc, $25 

□ 1982 Rochester FORTH 

Proc, $25 

1983 Rochester FORTH 
Proc. $25 

□ A Bibliography of FORTH 
References, 1st. Ed. $15 

□ The Journal of FORTH 

Application & Research 
Vol. 1 f No. 1 $20 

□ Threaded Interpretive 

Languages $23 

□ METAFORTH by 

Cassady $30 

□ Systems Guide to flg- 

FORTH $25 

□ Invitation to FORTH $20 

□ PDP-11 User Man. $20 

□ FORTH-83 Standard $15 

□ FORTH-79 Standard $ 15 

□ FOR TH-79 Standard 

Conversion $10 

P Tiny Pascal flg-FORTH $10 

□ NOVA flg-FORTH by CCi 

Source Listing $25 

$25 □ NOVA by CCI User's 

Manual $25 

$15 


$16 


$13 


$20 


$17 


$7 


□ Installation Manual for rig-FORTH T 


$15 


Source Listings of fig-FORTH, for specific CPU's and computers. 1 he 
In stallati o n Manual is requi red for i mplemenlation, Each $ 1 5 

□ 1802 □ 6502 P 6800 □ AlphaMicro 

□ 8080 D 8086/88 □ 9900 □ APPLE II 

P PACE □ 6809 □ NOVA □ PDF-1 I/LSI-11 

□ 60000 □ Eclipse □ VAX □ Z80 


MOUNTAIN VIEW PRESS, INC. 

PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961-4103 
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can be accessed by almost any micro¬ 
computer. At this writing. Lexis can 
only be accessed by the IBM PC. 
These database services are relative¬ 
ly expensive, but accessing them 
through your own microcomputer 
gives you greater control over the 
costs. 

There are a number of other on-line 
databases of possible interest to 
lawyers. The American Bar Associa¬ 
tion recently announced ABA/net 
Using this service, electronic mail 
and bulletin boards can be accessed, 
in addition to the UPI news wire, the 
Official Airline Guide, and financial 
news from Unistox, for as little as $12 
per hour. The American Bar Associa¬ 
tion publication and information 
database, Ambar, will go on line with 
ABA/net in the near future and will 
cost $32 per hour in prime time and 
$22 per hour in nonprime time. (For 
details on ABA/net write: ITT Dial- 
corn, 1109 Spring St , Silver Spring, 
MD 20910 or call (800) 323-1717 and 
ask for operator 129. In Illinois, call 
operator 129 at (800) 942-8211.) 

Dialog is probably the largest non- 
legal database of interest to lawyers. 
It actually consists of more than 200 
databases. The most common is the 
Legal Resources Index, which con¬ 
tains more than 660 legal periodicals, 
newspapers, and magazines pub¬ 
lished since January 1980. Other data¬ 
bases on Dialog include the Federal 
Register and a number of technical 
databases involved with medicine 
and other technical subjects. (For in¬ 
formation write: Dialog Information 
Services, 3460 Hillview Ave., Palo 
Alto, CA, or call (800) 227-1927. In 
California, call (800) 982-5838.) 

The General Electric database con¬ 
tains tax projection and other busi¬ 
ness accounting projection programs. 
Some of these programs were pre¬ 
pared by Arthur Andersen & Com¬ 
pany, some by J. H. Cohn Com¬ 
pany, and some by Coopers & 
Lybrand. {For details write: General 
Electric Information Services Com¬ 
pany, 401 M. Washington St,, Rock¬ 
ville, MD 20850, or call (800) 638-8730. 
In Maryland, call (800) 492-8470.) 

In time, the most frequent use of 
the microcomputer's communica¬ 
tions feature may be electronic mail. 


By using electronic mail, you can 
transmit a document to another 
lawyer's computer for almost instant 
review and input. The document can 
then be retransmitted to you with 
changes. If acceptable, it can be 
printed out in final form at both loca¬ 
tions. A third lawyer can review the 
document, since either office can 
send it anywhere over the telephone 
network. All the traveling lawyer 
needs is a portable computer (such 
as the Radio Shack Model 100) with 
a modem. This lawyer can make 
changes and send the document back 
to either office. 

Communications make it possible 
for a branch office to function with 
limited support staff. Much of the 
heavy document preparation can 
take place at the home office and 
then be transmitted to and printed 
out at the branch. 

Bulletin boards are available for 
almost any subject. ABA/net is ex¬ 
pected to provide bulletin boards of 
specific interest. With a bulletin 
board, you can call the number and, 
by keyboarding instructions, select a 


substantive area to review. For exam¬ 
ple, you can call a bulletin board and 
review the particular substantive area 
on medical malpractice. If you see 
any information or inquiries of in¬ 
terest, you can write a response on 
the bulletin board or communicate 
directly to the other lawyer if a 
telephone number or address has 
been left. 

Messages can also be left for others 
who read the bulletin board. For ex¬ 
ample, a lawyer can ask for informa¬ 
tion from other lawyers with ex¬ 
perience in specific fields. 

The introduction of ABA/net may 
have more influence on the use of 
databases by lawyers than any other 
event of recent years. The American 
Bar Association plans to actively 
solicit lawyers to join ABA/net. Since 
this database is relatively inexpen¬ 
sive, it gives lawyers a chance to over¬ 
come fears or hesitations at a low cost 
and for a useful purpose. 

Many law book publishers are ex¬ 
ploring the possible use of on-line 
databases to furnish their services. 
Looking far into the future, it is quite 



% Dysan, 


DYSAN 

protects disks 
in sleeves of 
TYVEK. 

Here’s why. 

Quality disks deserve a quality sleeve. 
Sleeves of TYVEK" spunbonded olefin 
provide unsurpassed data protection 
because 

1. TYVEK is strong—won't tear like paper. 

2. TYVEK does not lint. 

3. TYVEK is smooth, non-abrasive. 

4. TYVEK is chemically clean, has a 
neutral pH. 

5. TYVEK reduces static problems. 

6 . TYVEK is unaffected by water. 

Take the first step to maximum disk data 
protection. Call 800-44 TYVEK for the 
names of manufacturers who reiy on 
sleeves of TYVEK. 

‘TYVEK is Du Font's trademark for 
spunbonded olefin Du Pont makes 
TYVEK, nor sleeves 

Dysan is a registered trademark of 
Dysan Corporation 
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Accounting 

software 
so perfect 


youll want to 
change it 



It's perfect because you can 
change it. 

Which is one thing you can't 
do with canned account¬ 
ing programs. Instead, 
you're stuck doing 
bookkeeping their way. 

Well, rather than let 
your accounting soft¬ 
ware run your business, 
we suggest you run our 
business accounting 
software: Sensible Solu¬ 
tion Management, 

Straight out of the box, it's 
ready to get down to business 
with single-entry general ledger, 


accounts payable and receiv¬ 
able, payroll, inventory control 
and order entry. 


But instead of locking you 
in to our way of accounting, we 
also supply you with source 
code and The Sensible Solution 


Language so you can modify 
the program to take into account 
your needs. 

You can change it 
to use your business 
forms and checks. Work 
in your company's com¬ 
mission rates. Add 
space for your product 
codes. Or do just about 
anything else your way. 
So if you've got 
accounting software 
you can't change, change to the 
Sensible Solution. 

And kick the canned 
forever. 


Canned Accounting vs. 

The Sensible Solution 


The Typical 

Sensible 


Accounting 

Solution 

Can the program be changed 

Package 

Management 

to suit special needs? 

Can you use your business's 

No 

Yes 

existing forms? 

Is source code included 

No 

Yes 

in the program's price? 

Can you easily transfer your data 

No 

Yes 

when you buy a new computer? No 

Yes 


The Sensible Solution - 

The Sensible Solution Programming Language for most single and multi-user operating systems is $695 (single-user) or $995 (multi-user) with 
Accounting Modules at $250 each. For more information, write or call: Q'Hanlon Computer Systems, 11058 Main Street Bellevue, V/A 98004. 
Phone (206) 454-2261. Telex 152974. Dealer and distributor inquiries welcome. 
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possible that most legal-research 
needs will be met by on-line data¬ 
bases. Competitive pricing may 
speed this occurrence. 

Electronic Spreadsheets 

Use of electronic spreadsheets will 
depend on the kind of law practiced 
by the firm. Electronic spreadsheets 
allow mathematical projections to be 
made and manipulated. They can be 
useful in preparing budgets and 
cash-flow projections. They can be 
used to project earnings in damage 
cases, to perform a blood alcohol 
analysis in drunk driving cases, and 
many other tasks requiring mathe¬ 
matical projections and "what if" 
calculations, (For a template of the 
blood alcohol analysis program, see 
The Lawyer's PC, November 1, 1983, 
page 4, or write POB 1108, Lexington, 
SC 29072,) 

Many publishers are producing in¬ 
expensive electronic spreadsheet 
templates that take much of the 
drudgery out of using these power¬ 
ful programs. Quite a number of 
these templates can be useful to 
lawyers, since they deal with busi¬ 
ness calculations. 

Specialized Software Packages 

There are several specialized soft¬ 
ware packages that lawyers should 
know about. These software 
packages can be purchased and run 
immediately to accomplish specific 
tasks. For example: a long-distance 
analyzer is designed to allow the 
development of a directory of calls, 
date called, and amount of call, so 
this out-of-pocket expense can be 
charged to clients (Long Distance 
Analyzer, $195, Golden Braid Soft¬ 
ware, 1450 Ranchero Dr., Sarasota, FL 
33582, (813) 371-0388). 

Estate tax projections are designed 
to allow lawyers to enter details about 
the client and get projections of dif¬ 
ferent estate plans. Two common 
ones are: Estate Tax Plan, $750, Aard- 
vark/McGraw-Hill, 1020 N. Broad¬ 
way, Milwaukee, WI 53202, (414) 
2257500; and ESTAX, $295, Profes¬ 
sional Data Corp., 6449 Goldbranch 
Rd., Columbia, SC 29202, 

Real estate closing packages are de¬ 
signed to allow for the input of the 


basic information. The program then 
produces all the documents neces¬ 
sary for a HUD real estate closing 
(RESPA Resolver, $250, Electronic 
Law Publishing Company, POB 1027, 
Buies Creek, NC 27506). 

Programs for the preparation of im¬ 
migration and naturalization forms 
are designed to allow keyboarding of 
the basic information and have the 
program prepare the necessary 
forms (Immigration Program, $350, 
Hudson Computer Bureau Inc., 6135 
Bergenline Ave,, West New York, NJ 
07093, (201) 868-6134), 

Income tax projections allow for 
the input of information about the 
client's tax circumstances to make 
"what if" calculations. An example of 
this type program is Cal-Q-Tax {Cal- 
Q-Tax, $595, Tax Management, a sub¬ 
sidiary of Bureau of National Affairs 
Inc., 1231 25th St. NW, Washington, 
DC 20037). 

There are numerous other income 
tax preparation packages. A list and 
analysis of them appeared in The 
Journal of Taxation, A Guide to the 
Practitioner's Selection of Tax Soft¬ 


ware for the Microcomputer, Decem¬ 
ber 1983. The November 1983 issue 
contained a comparison of software 
vendors. For information, write The 
Journal of Taxation , 1633 Broadway, 
New York, NY 10019. The list is grow¬ 
ing every day as new programs for 
lawyers are developed. 

The computer is going to make the 
most significant change in the way 
law is practiced since the invention of 
the telephone and the typewriter. 
There is resistance, but strange as it 
may seem, there was also resistance 
to the telephone and typewriter. 

In the long run, economic issues 
will prevail. There is no question that 
those of us who use the computer ef¬ 
ficiently can practice law more effec¬ 
tively and, therefore, can provide 
legal services to the client at reason¬ 
able cost. That is the name of the 
game.B 


Robert R Wilkins (POB 729, Lexington , SC 
29072) is a lawyer and the editor of The Lawyers 
PC and The Lawyer's Microcomputer newslet¬ 
ters for lawyers using the IBM PC and compatibles 
and Radio Shack computers , respectively. 
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protects disks 
In sleeves of 

TYVEK. 

Here's why. 

Quality disks deserve a quality sleeve. 
Sleeves of TYVEK® spunbonded olefin 
provide unsurpassed data protection 
because 


1. TYVEK is strong—won’t tear like paper. 

2. TYVEK does not lint, 

3. TYVEK is smooth, non-abrasive. 

4. TYVEK is chemically clean, has a 
neutral pH. 

5. TYVEK reduces static problems. 

6 . TYVEK is unaffected by water. 

Take the first step to maximum disk data 
protection. Call 800-44 TYVEK for the 
names of manufacturers who rely on 
sleeves of TYVEK. 

"TYVEK is On Font's trademark for 
spunbonded olefin. Du Pont makes 
TYVEK, not slaves. 
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We help a lot of different people 
solve a tot of different problems: 

from ihe simplest to the most 
complex. * .from mailing lists to 
integrated accounting, from 
preparing tax returns to order 
entry. Whether you need help 
saving money or making it, the 
Knowledge Manager can help 
you manage your information 
better than any other micro 
software package. 


Quality Software for 
Quality Results 

You can start just as simply as 
you want and grow just as fast as 
you like. The Knowledge 
Manager's powerful commands 
are always ready when you are. 
You get quick results, improved 
productivity, accurate informa¬ 
tion, custom tailored to meet 
your needs. The Knowledge 
Manager lets you use your 
information, when you want it 
and in the way you want it. 


Whether your needs are simple... 


Features* 

Advantages* 

Benefits* 

Unlimited number of tables open 
at a given time 

No need to open and close 
tables repeatedly 

Speedier answers to your 
queries * 

Up to 25$ fields per record 

Greater descriptive capacity 

Lowers frustration of having to 
deal with multiple tables for a 
single topic 

Passwords, read/write access, 
data encryption 

Access to data is individualized 

Unauthorized use of data 
prevented 

Query multiple tables with a 
single command 

Retrieves data without 
unnecessary intermediate steps 

Users get information more 
efficiently 

Query syntax like IBM's 

SQL/DS 

English-like commands 

Users not required to learn a 
new language 

Dynamic sorting and grouping 
of query output 

Control ot output format 

Data can be customized to users 
needs 

Spreadsheet cells may be 
defined in terms of 

• formulas 

• data table values 

• programs 

Cell can automatically retrieve 
information from tables and can 
perform Intricate mathematical 
operations on that information 

No need to rekey information or 
perform calculations separately 

Forms creation for screen 
and printer using B colors, 
blinking, bell, prompts, reverse 
video, etc. 

Greater versatility in screen and 
printed output 

Screens and forms are easy to 
understand and use 

Statistics (e.g., min, max, 
average, sum, standard 
deviation, variance, efc.) 
automatically generated 

Provides more complete 
analytical description ot data 

Improved decision-making 
capabilities 

High resolution color graphics: 
pie charts, bar charts, area 
curves, scatter diagrams, etc. 

Numerical data from spread¬ 
sheets and tables can be 
picforiaHzed 

Patterns and trends easier to 
spot 

* Partial List 





















































































intricate... or somewhere in between 


Reliable and 
Comprehensive 

The Knowledge Manager is built 
to last. You can start with the 
Beginner’s Guide, or run right 
through the instruction manual 
to advanced data management 
commands. 


Chances are you won't find a job 
the Knowledge Manager 
can't do. 


Dealer inquiries invited. 


KNOWLEDGE 

m®n 


Knowledge Man is a trademark of Micro 
Data Base Systems, Inc.; SQL/DS of IBM, 
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Please send me: 

□ Free feature-by-feature comparison 

□ Forms painter and graphics 
information and pricing* 

□ Run-time package information 
and pricing* 

* Forms painter, graphics and run¬ 
time package are available as 
optional components. 

□ Please accept my order for 

the Knowledge Manager $500.00 

□ Shipping and Handlingf 10.00 
(Indiana residents must add 

5% sales tax—$25.00) 

Machine: ____ 

Operating Systems: 

□ PCDOS □ MS DOS □ CP/ M-86 

Disk Format: 

□ 8" IBM-3740 SS/SD 


□ 5VT IBM PC SS 

□ 5VC Victor/Sirius 

□ 5Vi" DEC Rainbow 

fAdd $20.00 if outside U.S., Canada 
or Mexico 

192K RAM required, 500K mass 
storage suggested. 

□ Check or money order enclosed 
(must be drawn from U.S* bank in 
U.S. currency) 

MasterCard No.--- 

VISA No._ 

American Express No. __ 

Expiration Date -- 

Bank No, (if MX.)- 

Signature-- 

VISA, MasterCard and American 
Express orders may be placed by 
phone (317)463-2581. 


Name. 

Title 


Company. 
Phone(_ 
Address- 
City— 
State__ 

Send To: 


MDBS/Consumer Products 

?|P.O. Box 248 
Lafayette, IN 47902 
Phone: (317) 463-2581 
Telex: 209147 1SE UR 


Or Contact Your Local Dealer. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
Current release Is 1.06 as of 4/1/04. 




































TCI/ 2213A/2215A THE PERFORMANCE/ 

I Ul\ 60 MHZ OSCILLOSCOPES PRICE STANDARD 


Tek’s best-selling 
60 MHz scopes: 
Now 25 ways better for 
not a penny more! 



Now Tek has improved its 
2213/22(5 scopes with brighter 
displays. Greater accuracy. 

And more sensitive triggering. 

At no increase in price. 

The 60 MHz 2213 and dual time 
base 2215 have been the most 
popular scopes in Tektronix 
history Now. Tek 
introduces an 'A" 

Series update with 
more than 25 speci 
fication and feature 
enhancements— 
things you have 
asked for such as 
single sweep—all 
included at no 
added cost. 

A brighter 
display and new 
vertical ampli¬ 
fier design 
provides sharp, 
crisp traces. 

That makes the 2213A/ 

2215A a prime candidate 
for tasks like TV trouble¬ 
shooting and testing, 
where fast sweeps are 
typical. 

New features include 
10 MHz bandwidth limit 
switch, separate A/B 
dual intensity controls 
(2215A only), and power- 
on light: additions custom¬ 
ers have suggested for 


2Z10A 


m 


TiZkLruiil* iflfl’uA 


Specification 

enhancement 

2213/2215 "A" Series 

2213/2215 

CRT brightness 

14 kv accel potential 

lOkvaccel potential 

Vertical accuracy 

3%, CP to 50°C 

3%, + 20* to 30*C 

Chop rate 

500 kHz 

250 kHz 

Input capac trance 

20 pF 

30 pF 

CMRR 

lOtol at 25 MHz 

TO to 1 at 10 MHz 

Channel isolation 

too l al 25 MHz 

Not specified 

A Trigger sensilMty (In!) 

0.3 div al 5 MHz 

0.4 div al 2 MHz 

TV triggering 

1 0 div compos, sync 

2 0 div compos sync 

Sweep accuracy (in 10X) 4%, 15 D to35 a C 

5%. 20° to 30“C 

Delay jlller 

20,000 to 1 (2215A) 

10,000 to 1 (2213A) 

10.000 to 1 (2215) 

5.000 to 1 (2213) 

Holdoff Range 

10:1 

4:1 


giving these scopes the final measure 
of convenience. 

Triggering, sweep accuracy, 
CMRR and many more major 
specifications are better than ever. 

Check the performance chart: not 
bad for scopes already considered 
the leaders in their class! 

The price: still 
$1200* for the 
2213A, $1450* for 
the2215A.Or, step 
up to the 100 MHz 
2235 for just $1650*! 
You can order, ob¬ 
tain literature, or 
get expert tech¬ 
nical advice, 
through Tek's 
National Market¬ 
ing Center. 
Direct orders 
include oper¬ 
ator manuals, 
two 10X probes, 
15-day return policy, 
world-wide service back¬ 
up and comprehensive 
3-year warranty. 

Talk to our technical 
experts. 

Call toll-free: 
1-800-426-2200 
Ext. 157. 

In Oregon call collect: 
(503) 627-9000 Ext. 157. 


Tektronix- 

COMWTTEU T0 EKfSlliMCE 

'Price RO.B, Beaverton. OR 
All scopes are UL Listed and CSA 
approved. 3-yeai warranty includes 
CRT and applies to 2000 family oscrNo- 
scopes purchased after 1/1/83 


Copyright *1934. Tekironix, Inc. All rights reserved TTA-43B 












































Computerizing 
a Medical Office 

A physician's advice can be handy for other professionals needing 

tailored applications 

Jonathan Javitt, M.D, 

Computer Consultant for Medical Applications 


As of July 1983, only 5 percent of 
the physicians in the United States 
owned microcomputers. Neverthe¬ 
less, I believe physicians will no 
longer be able to maintain an uncom¬ 
puterized office. Perhaps by the end 
of the decade all medical practices 
will have a computer. [Editor's Note; 
TJte trend may extend to other profes¬ 
sional offices with an extensive but 
specific clientele. The following advice for 
physicians may well apply to any profes¬ 
sional needing a tailored computer sys¬ 
tem.] 

Why Computerize? 

As medical practice costs rise and 
the supply of physicians increases, 
practices will need to pay increasing 
attention to economics and market¬ 
ing. Most good office-management 
programs can generate productivity 
reports by practitioner, by procedure, 
or even by piece of equipment. Deter¬ 
mining whether the practice is run¬ 
ning a piece of diagnostic equipment 
at a profit or a loss then Becomes a 
simple matter. 

One of the most difficult aspects of 
practice management is patient fol¬ 
low-up and recall. With a computer¬ 
ized record-keeping system, however, 
mailing one or more reminder letters 


to patients and tracking those who 
don't respond can be done with ease. 
Such a system might also allow you 
to generate patient newsletters and 
health alerts. This contact can make 
a significant difference in a patient's 
satisfaction with your service. 

A computer in a medical office can 
also be an instant link to a world of 
information, from the hospital 
records of one's patients to the exten¬ 
sive database of the National Library 
of Medicine. Up-to-the-second con¬ 
ferences on a variety of topics are 
available to anyone with a computer 
and a telephone. Within the next few 
years, electronic mail will be the most 
efficient way for physicians to share 
information about patients. Ordinary 
mail will then be as useful as blood¬ 
letting. 

How to Computerize 
Successfully 

The selection of a computer system 
for a medical office need not be pain¬ 
ful, protracted, or even inordinately 
expensive. When done logically and 
systematically, it may even be enjoy¬ 
able and informative. If at all possi¬ 
ble, find a consultant who is experi¬ 
enced in medical office systems. 1 
believe that the cost of mistakes in 


system selection is far more expen¬ 
sive than any consultant's fee. 

By a consultant I mean someone 
who is familiar with the medical- 
management programs on the mar¬ 
ket and with the computer systems 
needed to run those programs, rather 
than a programmer who offers to 
write a program for running your of¬ 
fice. Custom software is not an ideal 
solution to medical-management 
needs because if you have a problem 
with the software, you have only the 
original programmer to rely on. If he 
or she is no longer available, then 
you're stuck, with no one else able to 
help you. With commercial software, 
however, you will have the support 
of a large company and access to suc¬ 
cessive revisions. 

Seven steps for selecting a com¬ 
puter system for a medical office are 
listed below: 

1. needs assessment 

2. system specification 

3. software survey and selection 

4. hardware survey and selection 

5. vendor selection 

6. office task assignment 

7. software support 

While these stages may seem obvious 
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at first, each one is crucial, and by¬ 
passing any of them is an invitation 
to disaster. If at all possible, do not 
change their order Especially try to 
avoid allowing the vendor to be the 
determining force in system selec¬ 
tion; the vendor's priorities are clear¬ 
ly different from yours. 

Needs Assessment 

Involving all office staff in needs 
assessment from the outset is imper¬ 
ative. A computer system is only as 
capable as those who use it. If the 
staff is unenthusiastic about the sys¬ 
tem, the chances of a successful tran¬ 
sition are minimal. All too frequent¬ 
ly, the office staff first encounters a 
computer system when it shows up 
in boxes. The other side of this caveat 
is equally important. Often the office 
staff knows far more about work flow 
than the physicians in the practice 
and will be able to spot inadequacies 
in a system while they can still be cor¬ 
rected with an eraser and notepaper. 
'Tf only I'd known . . is an expen¬ 
sive utterance when it comes to com¬ 
puterizing a medical office. 


System Specification 

What jobs do you expect the com¬ 
puter to do? Your answer should state 
exactly what information the system 
will be expected to store on any given 
patient, which report functions the 
software must be able to write, and 
so on. With this information, you will 
be able to choose software that will 
do the job that you want done. 

How expandable should the sys¬ 
tem be? if the system cannot grow, 
then you will have to stunt your prac¬ 
tice or get a new computer system—a 
costly way to do business. 

How will the flow of information in 
and out of the computer be man¬ 
aged, and how many users will be on 
the system at once? These factors will 
determine the hardware that youll 
need. 

How much can you afford? The 
only intelligent approach to budget¬ 
ing for this project is to sit down with 
the practice's financial advisers and 
determine the monthly cost of the 
system versus the projected return. 
In all likelihood, the calculations will 
justify a system large enough to han¬ 


dle the office's needs. Once all the 
above questions are answered, you 
can start choosing the software. 

Software Survey and Selection 

Currently, there are no microcom¬ 
puter-based office-management pro¬ 
grams that can store detailed clinical 
information for each patient. While 
the concept of a paperless office with 
all patient data stored electronically 
is highly attractive, it is not yet prac¬ 
tical on microcomputer-based sys¬ 
tems, At present, that level of data 
management is available only on 
minicomputers. 

The reason for this situation is two¬ 
fold, First, software development is 
driven by market demand. At this 
time, relatively few medical offices 
have state-of-the-art microcomputers, 
so why would programmers bother 
writing a complex clinical informa¬ 
tion-management system for such a 
small market? Second, the nature 
and structure of clinical information 
vary greatly from one medical spe¬ 
cialty to the next. It is simply not 
possible to design a clinical database 


8087 SUPPORT and FORTRAN for your PC 


87FORTRAN/RTOS" ou r adaptation 
of the I ntel Fortran^se Compiler generates m 
line 8087 code using all 8087 data types 
including 80-bit reals and 64-bit intergers.The 
compiler uses the Intel large memory model 
allowing code/data structures of a lull mega¬ 
byte, and supports overlays. Includes RTOS 
and support for one year SI 350 

87PASCAL/RTOS “ is Intei s iSO 

Standard Pascal with 8087*8088 exception^ 
These make it possible to use all the 8087 data 
types directly, while generating modules in 
one of the three Intel Memory Models. Includes 
RTOS and support for one year $1 350 

RTOS DEVELOPMENT PACKAGE 

includes 87 FORTRAN. 07 PA SC A L PL/M-36 
Utilities, TX Screen Edttor and RTOS $2500 

RTOS— 

REALTIME MULTI-TASKING/ 
MULTI USER EXECUTIVE 

RTOS is a Micro Ware conligured versjon of 
iRMX 86, Includes ASM-86, LINK-86, LOC-86. 
LIB-86, and the ROM Hex Loader $600 

OBJ-►ASM" - a multipass object module 
translator and disassembler. Produces assem¬ 
bly language listings which include public 
symbols, external symbol and labels 
commented with cross references. Ideal for 
understanding and patching object modules 
for which source is unavailable .. $200 


PC TECH JOURNAL REVIEW: 

“The Micro Ware package is prefer¬ 
able ... it executes the basic opera¬ 
tions more rapidly and Micro Ware 
provides a free update service." 

87BASIC" includes patches to the IBM 
Basic Compiler and both runtime libraries for 
USER TRANSPARENT and COMPLETE 8087 
support Provides super fast performance for 
all numeric operations including trigone- 
metrics, transcendentals, addition, subtraction, 
multiplication, and division $150 

87MACRO" -*our complete 8087 software 
development package. It contains a ‘Pre-pro¬ 
cessor, 1 " source code for a set of 8087 macros, 
and a library of numeric functions including 
transcendental, trigonometries, hyperbollcs, 
encoding, decoding and conversions $1 50 

87 DEBUG'* - a professional debugger with 
8087 support, a sophisticated screen-oriented 
macro command processor, and trace features 
which include the ability to skip tracing through 
branches to calls and software and hardware 
interrupts. Breakpoints can be set in code or 
on guarded addresses in RAM $150 

FOR-^BAS™ a library of interface routines 
which allow MS Fortran programs to call the 
IBM Basic Compiler library and access 
features such as the RANDOM NUMBER 
GENERATOR. SOUND, PLAY. DRAW and 
SCREEN commands.. $150 


8087-3 CHIP $175 

■ with 180-day warranty and 8088 exchange. 

64K RAM Upgrade sso 

87/88GUIDE - an excellent tutorial on 
writing 8087 code and interfacing it with 
compilers. Full of code that runst. $30 

MATRIXPAK" manages a MEGABYTE! 

Written in assembly language, our runtime 
package accurately manipulates large matrices 
at very fast speeds Includes matrix inversion 
and the solution of simultaneous linear equa¬ 
tions. Callable from MS Fortran 3.2, MS Pascal 
3.2, and Micro Ware 87 MACRO, 87BASIC, and 
RTOS compilers .. each $150 

MICROSOFT FORTRAN 3.2 
MICROSOFT PASCAL 3.2 These 

new IEEE compatible compilers support both 
double precision and the 8087. each $259 

MICROSOFT C COMPILER includes 
Lattice C and the MS Librarian .. $350 

XENIX.CALL 

LOGITECH Modula-2/86.S445 

FLOAT87 tor MS C Compiler.125 

Muttitool Word.269 

SuperSott Fortran 66.. 299 

SSS80S7 Support... 50 

Computer Innovations CS6 V 2.04 ..... 345 

STSCAPL* PLUS/PC.545 

87BASIC+. 75 

HALO Graphics.. 125 

GRAPH MATIC.125 

ENERGRAPHICS....295 

Professional BASIC.295 

Kidger Optical Design Program.3000 

COSMOS REVELATION.CALL 

dBASE II...CALL 

SuperCalc III. CALL 

MAYNARD Electronics Boards.CALL 


Micro 

lAlare 


P.G Box 79 
Kingston, MA 
02364 

(617) 746-7341 


You Can 
TalkloUs! 
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—PRINTERS— 

ANADEX 

DP-950 I B_._*1049 

DP-9620B...1099 

DP-9G2SB.. 1199 

DP-6500_* . ..2399 

WP-6QGG .,.2159 

TEXAS INSTRUMENTS 

Tl 850 Par._.._ 499 

TI855... Call 

CITOH 

Pro writer 8510A Par. *.$345 

Prowritar 8510A Sar..499 

Prowriter (I Par. ,.. . ...565 

Prowritar USer*.. . *699 

EPSON 

RX-80_ ....... _Call 

FIX-80FT. . *..Call 

FX-80-*.* , . . Call 

FX-100_ .■***.*..*.*. Call 

GEMINI 

10X. $295 

15X ...435 

MANNESMAN TALLEY 

NTT-1601.*$529 

MT-160 L.. 579 

MT-180IL..... ..859 

DIABLO 

620 RO 25 CPS_$919 

630 RO 40 CPS.1769 

OKIDATA 

NIL-S2A ...... .Call 

ML-83A ... *.Call 

ML-92 Par*-- Call 

ML-92Ser. ..Call 

NIL-93 Par.....Call 

Pacemark2350 .Call 

Pacamark2410.Call 

PANASONIC 

KX-P1090 . *$319 

NEC NEW NEC 2050 

3510...$1399 
3550. . . .1849 
7715. . . .1949 


-MONITORS- 

AMDEK 

Color L .„.. 

Color I +.. 

Color If (HGsi... 

Color III (fiGBi ... 

300 G (T2 n green) ... , * 

300 A ( 1£" ambiir I.. . . 

310 A (IBM PCI. 

BMC 

12AU 112" preenj.* 

NEC 

JB-1201 (12“ green!.* . 

JB-1205 (12" amber) 

JC-121 2 (12" color).. 

JG-1216 (12" RGB] * .. 

PANASONIC 

12" Green Monochrome. . . 
12" Amber Monochrome . . 
13*RGB... 

SAKATA 

SG-1000 12" Green.. . . 

SC-100 13" Cfltor-- 

SC-200 13-nGB. 

SC-300 13 H HG&, ... 

TAXAN 

KG 1 2N <12“ green! 

210 (13" cokwi - ....... 

400 (13" RGB cater).. 

410(13" RGB color). ........ 

ZENITH 

ZT 22 (12" amber l .. 

Z-1 23(12" BHiBnl ......... 

-HARD DISKS 
CORVUS 

Omni net 6.. 

Mirror Back-up* *___ 

Print Server............ 

TALLGRASS 

TECHNOLOGIES 

20MB Hardftle Disk 

for IBM-PC .. 

70MB Hardftle Disk 
forlSM-PC* . .. . 

-DISKETTES 

Maxell 

5W r MD1 .. 

5W r MD2 .. 

3M/Scotch 

fiW'SSOD ..,. 

5Va" DSDD. 

Educator 

Lifetime Warranty 

5W' SSDD. 

61/4" DSDD .. 

Flip V Hle/holds SODisks. 


-BOARDS 

IBM PC BOARDS 

Amdek MAI Graphics Board . ,$479 

AST Sixpak plus 64k. . .299 

AST Megaplus 256k.569 

CCS 132 Column Board ..... .589 
Microsoft 256k RAM Board ..,299 
Plantronics Color + Board . . . .399 
Quadram New Quadbgard. . . . Call 

Gu ad ra m Gu adlink Board.Call 

Tec mar 1st MATE Board.229 

Tecmar Graphics Master Board .569 
PC Peacock Graphics Board , . .299 
64k Chip Kit (9 Chips), ..._Call 


—TERMINALS— 

ESPRIT SYSTEMS 

Esprit .. .$489 

Esprit II__...499 

Esprit 111 ..649 

Exec. 10/102 . .799 

Exec. 10/102G. 1249 

New! 

Televideo Personal Terminal 

Personal Terminal.$399 

Personal Terminal. .529 


$155 

.155 

,339 

*439 


TELEVIDEO 

910.. 

914 . *_ 

324 ... 

925 . ..* 

950 ... 

970/50. 

QUME 

102_ .... 

108. 

WYSE 

50. 

75eotor.. 

ZENITH 

2 29. 

ZTX-10. 

ZTX-11. 


COLUMBIA 

VP Portable...Call 

MPC 1600-1 . Call 

MPC 1600-4 .Call 

CROMEMCO 

CS 1*.. ,3195 

CS 2. 3755 

CS-3. 5595 

64FDC,... .......... _475 

TUART ......._...... .255 

EAGLE 

II E Series PC Series 

IIE-1 HE 2 PC-2 PC-1 + 
1IE-3 IIE-4 PC-2 + PC-XL + 
1600 Series SPIRIT 

1620 1630 Portable 

— Call us today for the best prices - 

BMC If800 _ .... .1395 

COMPLETE BUSINESS SYSTEM! 

MORROW 

New Po liable w/2 Drives & SoftwH ra. . Call 
MD11 wlH Disc & Software * . . _Call 

NEC 

PC-8201 Portable. . .Call 

PC-8800 Smell Businae* System . . .1669 

PC-8800 1 B-Bit System . .1 999 

PC-8800 System wfS-ln. Drives . . . *2299 

NORTHSTAR 

Advantage. Call 

SANYO 

MBC1200 . ....*1299 

MBC550. Call 

MBC565. . .. ....Call 

CRT-36. .. . ,159 

TELEVIDEO 

TS-803. $1989 

Portable... Call 

ZENITH 

151-22 w/2 Drives.$2495 

151-22 w/Hard Disk ..3995 

161-22 Portable.Call 


$129 

.299 

.299 

,379 


$139 

.109 


HAYES 

Smartmodem 300.199 

Smartmodem 1200 , , , ..498 

Smartmodem 12008 .Call 

NOVATION 

D Cat.... .$149 

J Cat ...... .. ,99 

Apple Cat II.. . ,269 

103 Smart Cat. ..179 

103/212 Smart Cat.399 

212 Auto Cat.549 

Access 1-2-3. 449 

SIGNALMAN 

MkIL._$75 

MkXIJ_279 Volks- 

Mk VII . .. ,$95 modem . . * .59 

U.S. ROBOTICS 

300 Baud Password,.$149 

1200 Baud Password.339 

PC 1200 Baud Modem.329 

S 100 1200 Baud Modem.329 


$1695 
. .670 
. .839 


. . .979 

$1490 
.1899 
. *399 


3530, 
7710 
8023 

QUME 

Sprint 11/40 ......... 

Sprint 11/65 .. 

RITEMAN Info runner 

SILVER REED 

EXP 500 Par.__ 

EXP 550 Par.. 

EXP 770 Par,. 


$1299 

.1499 

.$299 


Advertised prices reflect a cash discount or> prepaid 
orders cWy, Most Items are m sioe> for Immedleta 
delivery in factory seated cartons with full factory 



























































































































































































Circle 338 on inquiry card. 

that is generic enough to be usefu] to 
a large segment of the market and yet 
specific enough to be perfect for the 
specialist. 

However, packages have been 
created that accommodate specific 
items of clinical information. These 
programs allow a practice to desig¬ 
nate 10 or 20 items that must be re¬ 
corded for each patient and to con¬ 
figure data fields to store those items. 
Similarly, the programs enable a 
practice to store lists of diagnoses, 
medications, and allergies for each 
patient. Some packages allow visit 
notes to be entered as free text in ad¬ 
dition to the structured data. In the 
long run, what is needed is a rela¬ 
tional database that is able to track 
clinical parameters over time and cor¬ 
relate them with other parameters. 
This level of sophistication has not 
been developed under current micro¬ 
computer operating systems and is 
currently available only under Unix. 
As the base of computer users within 
the medical world enlarges and more 
powerful operating systems become 
available on microcomputers, un¬ 
doubtedly specialty-specific clinical 
databases will be designed to run on 
microcomputers. 

Even today, a microcomputer can 
do a vast amount of work in a 
medical practice. For instance, any 
good management program can 
maintain a general ledger for each pa¬ 
tient. (But be sure that the program 
you select lets you perform a com¬ 
plete audit trail for each account.) By 
storing the insurance carriers for each 
patient, one or more carriers can be 
automatically billed for each account 
payable. Another major way the com¬ 
puter wiU rapidly earn its keep is by 
its ability to track and age accounts 
receivable. Further, by billing on a 
staggered basis rather than monthly, 
a practice can maintain a smoother 
cash flow. The availability of this 
ledger information makes it simple to 
develop management reports to 
determine the economics of the prac¬ 
tice's fee structure, particular pieces 
of equipment, or procedures. Look 
for a software package that not only 
offers these reports, but will allow 
you to devise your own reports as 
you go along. 


I 


BASIC Discovers 
Shorthand. 


Programming in BASIC just got smarter easier faster . . . and five 
great reviews. Before you write another program in BASIC you might be wise 
to start with a little reading. 

Tive major computer publications have something good to tell you. About the 
BASIC Development System (BDS), And about making your programming in 
BASIC more efficient than you ever dreamed. 

BDS is a powerful, integrated set of software loots that quickly gets you 
beyond the BASIC basics. It gives you everything from Cross-Referencing to 
Scrolling Keys that let you scroll by page or line. It gives you Compress and 
Uncompress commands. Variable Dump, Single Step Trace and more. 

BDS also gives you something else. A 30-day money back guarantee. 

Pinally, BDS gives you great references. From reviewers whoVe lived with it and 
loved it. For example: ‘7 wonder how 1 ever got along without tt." John M. 
Worarn, FC Magazine, September 1983. 

Well send you the reviews just for writing RcrAThAi 

us. Or, for only $79, well send you BPS ‘ Bfc I AlOOL M SI EMS 

itself. And a 30-day money back guarantee. 


<375 


BDS jvdltiblc for IBM ft and COMPAQ talmpuLcr* 
VISA/MC accepted- Fleas* add S3 for shipping 


SW72 E Hampden A*e * Suite 179 
Denver, Colorado 80211 * [101)793 0145 


What to do with your Apple ll/lle® 
after you’re through playing games — 

• Machine Tools with 2 or More Axes of Positioning Controls 

• Robotic Development • Laboratory Experiments 

• Machinery Controls * Process Controls 

16 OPTO-ISOLATED I/O *070 

PLUG-IN BOARD (A16 I/O) ** ' U 

* Individually configurable I/O 

■ Compatible with solid state relay 

* Interrupt inputs 

* Software 

2 AXIS STEPPER MOTOR DRIVER 
INTERFACE BOARD (A6 T/D) 

* Compatible with translators 5*15 

* Accepts encoder pulse inputs 

■ Positioning software with ramping 
2 AXIS (35 02 . In.) PRIME * 
MOVER SYSTEM (PMS 23) 

* R2D23 dual axis stepper driver 

* (2) size 23 stepper motors 

* A6 T/D plug-in interface board 

* Software, cable 



ALSO AVAILABLE - 
APPLE COMPATIBLE 

* Half height direct drive disc drive 

* 9" or 12" metal case monitors, 
green oramber 

* Bubble memory board 12BK - Helix 
ABM with software 


32 op to-isolated I/O board (A32 I/O) 
Power supiy for PMS 23 system 
12/24V-2A/5V-1A reg (PS 23) 

2 axis {220 oz, in,) prime mover 
system (PMS 34) 


ROGERS LABS (714) 751-0442 

2710 SO. CRODDY WAY. SANTA ANA. CA 92704 
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your bank or board of directors, just "paint" 
the format on your screen, then have 
Friday! do all the work. 

And while Friday! does more than file 
handling systems selling for as much as 
$495, it's yours for just $295 (suggested 
retail price)! 

For more information, contact 
Ashton-Tate, 10150 West Jefferson Boule¬ 
vard, Culver City, CA 90230. (800) 437-4329 
ext. 202. In Colorado, (303) 799-4900. In the 
U.K., call (0908) 568866. 

Or for the name of your nearest 
dealer, just call 1-800-4-FRIDAY, ext. 202. 

ASHTON -TATE ■ 


^ABhton-TaleWH. Friday! Is a trademark artd 4BA5E U is a registered 
trademark of Ash ton- l ate 1-2-3 ii a trademark af Lotus Development Carp 


Friday! uses simple menus and talks 
to you in plain English, so almost anybody 
can use it. 

It's great for sales and commissions, 
clients and portfolios, mailing lists and 
labels, invoices, inventories, paychecks, 
reports and more. And it works with other 
microcomputer software like 1-2-3™ and 
dBASE II® (our own advanced database 
management system). 

It comes with a complete, step-by-step 
tutorial, but you can set up an "electronic 
file" without even looking at the manual, 
then use it at the touch of a few keys. 

Friday! finds any filed information in 
seconds. Computes totals, subtotals, com¬ 
missions, etc. Prints form letters and 
mailing labels. Gives you quick reports 
from all or part of a file with a few key¬ 
strokes. Or if you need a special report for 


The Friday! phenomenon 
is simple. 


People are going for 

Friday! like mere’s no 
tomorrow 

Friday! is the new electronic 
file handling system that has become 
an instant best-seller because it's 
so revolutionary. 

Within two weeks, it broke into 
the Top 20 on the sales chart of Softsel, 
one of the country's leading computer 
software distributors. 

And it's now well on its way to 
the top. 
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Well-designed software can be an 
enormous asset in enhancing com¬ 
munication with patients. By com¬ 
bining scheduling functions with 
automatic patient recall, systematical¬ 
ly sending reminder notices to pa¬ 
tients before an appointed visit, test, 
or procedure is possible. This appli¬ 
cation makes it much easier to 
periodically recall patients with 
chronic conditions, such as hyperten¬ 
sion or diabetes, for the appropriate 
clinical tests. This type of follow-up 
is nearly impossible using manual 
methods. The mail-merge functions 
of these packages also make it sim¬ 
ple to generate a patient newsletter to 
report new services offered, impor¬ 
tant medical news, or other informa¬ 
tion of interest. 

The program you consider should 
contain a good word processor or in¬ 
terface with one. If it doesn't, chang¬ 
ing a form letter or recall notice will 
be difficult. 

A major consideration in choosing 
software packages is that they be easy 
to use. Unfortunately, many packages 
on the market are adaptations of 
hospital mainframe computer pack¬ 
ages. The mainframe programs 
usually run in batch mode, which 
means they are designed to run one 
function at a time on a large group 
of data, such as generating bills for 
all of your patients. This system 
doesn't work well if you want to run 
several functions on just a handful of 
data, such as entering a patient's ac¬ 
count, posting a single charge, and 
generating one bill. Select a package 
that is primarily record oriented so 
that you are not constantly switching 
from one batch program to another. 

On the other hand, batch mode is 
excellent for certain tasks. To be able 
to post the hospital charges for an en¬ 
tire hospitalization in one step or the 
charges for one day's rounds with a 
single command can be extremely 
useful. Similarly, printing all out¬ 
standing insurance forms at once is 
important. Therefore, look for a soft¬ 
ware package that can also operate in 
batch mode. 

In evaluating software, pay little or 
no attention to the advertising for the 
product—the only valid data is pro¬ 
vided by current users. Many soft¬ 


ware packages have attractive 
demonstration programs that dealers 
are only too happy to show. These 
demo programs accommodate a 
small number of patients, run fast, 
and never lose data. The story may 
be quite different when the software 
is loaded with information on 2000 to 
5000 patients. Any reputable com¬ 
pany should be willing to provide 
you with the names of colleagues 
who are successfully using its soft¬ 
ware. if it is not willing to do this, 
look elsewhere. 

Installation of medical-manage¬ 
ment packages is time-consuming, 
and the length of time can vary great¬ 
ly from one package to another. In 
the initial phase, the personal data on 


When buying a 
microcomputer, do not 
be concerned about 
whether it will ever 
break. I promise that 
sooner or later it will. 


each physician in the practice must 
be entered as well as the particulars 
of each insurance carrier with which 
the practice deals. A complete list of 
diagnoses and procedures used in 
the practice must then be entered 
along with the appropriate procedure 
charges and standard diagnostic 
codes. The most painless way to do 
this part of the installation is to main¬ 
tain a list of all diagnoses and pro¬ 
cedures encountered during the 
month prior to installation. Try to 
find a program that can learn new 
diagnostic codes and procedures as 
it cpmes across them. 

Instead of spending a lot of time 
designing billing forms and insur¬ 
ance forms, look for a program that 
has predesigned forms. Even better, 
choose a program that comes with 
the paper on which those forms must 
be printed. Predesigned forms can 
save 20 hours of installation time in 
a busy practice. 

One misleading feature of several 
packages is that of electronic claims 
submission, that is, submission of 
claims via modem. Since insurance 
carriers have no standard electronic 


communications system, it isn't like¬ 
ly that your package will be able to 
communicate with all of the different 
carriers. As electronic claims submis¬ 
sion becomes a reality, the big soft¬ 
ware publishers will update their 
packages to include this feature. In 
other words, when shopping for soft¬ 
ware, do not be influenced by bells 
and whistles that you cannot use to¬ 
day If the product is stable, these 
features will be added as they be¬ 
come practical. 

Hardware Survey and Selection 

Only after the software has been 
chosen is it reasonable to consider 
hardware. In a single-station, single- 
user system running under CP/M or 
MS-DOS, hardware selection is 
straightforward. More likely, how¬ 
ever, a system will have several work¬ 
stations—the issue then becomes 
complicated. The problem centers 
around the lack of standardization in 
multiuser or network operating sys¬ 
tems. Software designers are strug¬ 
gling to keep their products compat¬ 
ible with these continually evolving 
operating systems. 

Although I prefer not to make 
strong hardware recommendations 
in a topical essay, I have observed 
that medical-management software is 
currently easier to marry to network 
systems than to true multiuser sys¬ 
tems. The distinction T am drawing 
is between a system in which each 
user is connected to a separate, 
dedicated microprocessor, sharing 
only mass storage, versus a system in 
which all users share time on one 
microprocessor. Examples of the first 
approach range from freestanding 
microcomputers linked together in a 
network to a micro/mini arrangement 
in which all microprocessors are 
housed in one box and each is con¬ 
nected to a dedicated remote ter¬ 
minal. Standard CP/M software 
tends to run exceptionally well in the 
micro/mini type of system but none 
as yet run MS-DOS. If you are com¬ 
mitted to MS-DOS software and 
want to support several users, the 
only alternative is networked MS- 
DOS-based personal computers with 
a common file server. Be sure that the 
software publisher will support this 
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Most printers make you fool with a messy ribbon. 

But with Digital's Letterprinter 100, all you have to do 
is snap in one of our replacement cartridges. 

You'll instantly get at least 5 million more characters'worth of ink 
Easy, isn't it? 

The fact is, everything about the hetterprinter 100 is easy. 

For example, with just a flick of a finger you can select 
up to five different typefaces. Or let your 
computer do it for you, automatically. 

If you can't find a typeface you like, 
we’ll customize one for you. 

Now why would the world's second 
largest computer company go to 
such lengths to make the 
Letterprinter 100 so 
accommodating? 

Simply so it can spend more 
time doing what you bought it 
to do in the first place. 

And that's printing crisp, clear 
manuscripts and graphics. From letter- 
quality like you see here for word processing, 
to high speed printing so you can get a draft 
page in only 10 seconds. 

The Letterprinter 100 works with any of 

Digital's personal computers or video terminals. And it's a snap to use 
See the whole family of Digital's Printers, including the 
daisy*wheel LQP02 and the low cost Personal Printer, the LA50. 

For the distributor nearest you, call l-8QQ-DIGITAL,cxtenaiPB 7QQ, 

Or write Digital Equipment Corporation, Terminals Product Group, 

2 Mt. Royal Avenue, UP01-5, Marlboro, MA 01752. _ 


1 




digital 












network system before you make the 
commitment, A little bit of checking 
will tell you that the micro/mini ap¬ 
proach is far cheaper than linking 
freestanding personal computers. 

Before you buy a computer, you 
should determine the quantity of in¬ 
formation to be stored on it. You can 
do this by multiplying the number of 
patients by the amount of informa* 
tion you need to store on each one, 
A practice that fills up its mass 
storage in two years and is then faced 
with a major financial expenditure 
for more disk space has clearly made 
some mistakes at an early stage of the 
selection process. The only intelligent 
solution is to determine the actual 
number of bytes needed per record 
stored and to multiply that by the 
projected number of patients over the 
next five years. One of the advan¬ 
tages of micro/mini computers is that 
they tend to support much larger 
hard disks than linked personal 
computers. 

The companion question to how 
much mass storage is needed is how 
will it be backed up. The cost to a 


medical office of an unprotected hard* 
disk crash is incalculable. Discipline 
is required on the part of the office 
staff. Murphy's law guarantees that 
when backup is not performed the 
disk will crash. The only safety lies 
in iron-dad rules about daily backup, 
preferably with a tape streamer. 
Similarly invest in a backup power 
supply in case the failure is on the 
part of the local electric company. In 
this environment the investment in 
security is well worth it. 

In evaluating hardware, be some¬ 
what conservative. The tested prod¬ 
uct is generally a safer bet than the 
newer release with that added fea¬ 
ture. No shortage exists of maturing 
products that will provide all the 
power any office needs. Only 
through a year or two of experience 
in field situations can a manufacturer 
work out the final bugs that develop 
under the pressure of daily use. 

Don't fall short when you choose 
the simplest and cheapest hardware 
device—the printer. Dot-matrix 
printers are getting less expensive 
and more reliable by the day. A 


medical practice needs to print on 
several types of paper, including in¬ 
surance forms, demand statements, 
and letterhead or bond paper. A sen¬ 
sible approach is to purchase enough 
printers so that the office staff is not 
continually installing and aligning 
different types of forms in one over¬ 
worked printer. The equipment cost 
is rapidly offset by the savings in staff 
time. 

Vendor Selection 

Although most vendors are honest 
and have good intentions, vast dis¬ 
crepancies appear in their abilities to 
follow through on promises regard¬ 
ing installation, training, and sup¬ 
port, Because of the high cost of in¬ 
ventory in computer dealerships, 
cash-flow problems can be fatal, as is 
demonstrated by the rate of dealer¬ 
ship failures. Carefully evaluate the 
business record of the dealer with 
whom you plan to undertake the 
project. Ask for bank references and 
for the names of satisfied customers. 
By all means, call the manufacturer's 
sales division and say that you are 


Modula-2. 
Simply 
Better. 


More and 
more software de¬ 
velopers are finding a 
new language simply better 
than C or Pascal. They're finding 

_ Modula-2, by Niklaus Wirlh, Ihe creator of 

^' Pascal. For professional programmers, it’s simply 
a better language. 

Modula-2. Simple like Pascal (il you know Pascal, 
you can be writing Modula programs in hours] but with 
much more power and flexibility. Power to handle any 
professional application, so there's no need tor extensions. 

Modula-2. Getter than C because i! gives you 
strong typing and superior separate compilation 
lacilities. That means you write cleaner 
programs, faster. 

Only LOGITECH'S Modula-2/86 system translates 
directly into high-speed native code for PC-OOS" 
MS-DOS"' and CP/M-86”. 


PC-DOS is a IM si IBM, MS DOS is ITM of Microsoft, CF'M-10 is >TM of 
Oiffilil Research, VM/VNtS is a TM of Digital Equipment Corp. 


No other system speeds your Modula programs 
along faster than our native code compiler. And our 
high-level, symbolic debugger ensures your programs 
arrive in flawless running condition. 

Multi-level overlays. 8087 support. ROMable 
code, and a full library oi standard modules make 
Modula-2/86 the perfect system for every professional 
application. 

We also offer the only VAX/VMS" residenl and 
cross compiler for the 8086. 

For VAX mainlrames to PCs, look to LOGITECH'S 
Modula-2 software development systems. For 
professional programmers, it’s simply a belter choice. 

LOGITECH 

805 Veterans BIvtL, Redwood City, CA 94063 
415-365*9852 

LOGITECH SA fin Europe), CH-1143 Apples, Switzerland 
LOGITECH Sri., Carso Nigra 60, 10015 IVREA TO, Italy 
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VE WILL BEAT ANY ADVERTISED PRICE 


BM® AND IBM® PC-COMPATIBLE PRODUCTS 


IBM PERSONAL 
COMPUTER 

IK w/1 Drive .$ call 

[k w/2 Drive .. $ call 

t8K PC-XT .$ call 

IBM PC COMPATIBLE 

inyo MBC 550 .$ call 

^nyo MBC 555 . $ call 

lameleon w/2 Drives .... $ call 

DISK DRIVES 

|mdon 100-2.$210 

jntrol Data DS/DD ..$215 

|imlineDS/DD .$185 

ivong lOmb.$1675 

MB Subsystem.$995 


PERIPHERALS 
AND ACCESSORIES 

IBM Monochrome Monitor $325 

IBM Monochrome ..... _$295 

Adapter Card 

IBM Color Monitor.$620 

IBM Color Card . $220 

IBM Parallel Card .. $140 

IBM DOS 2.0 ..$55 

64K Upgrade Kits {set of 9) .. $55 

Parallel Cable IBM . $39,95 

Serial Cable IBM . $39.95 

DC Hayes Smart.$450 

Modem 1200B 

.4 PC PEACOCK 

Color Graphics Adapter 
• Medium and High Resolution 
aOV » Parallel Printer Port ■ 2 year warranty 

“ $295 


IBM SOFTWARE 

Wordstar Pro. PAC .$378 

Wordstar .$238 

Multiplan MS-DOS .$158 

Home Acct. +. $83.95 

Lotus 1-2-3. $315 

PC Tudor . $40 

DBASE II . $375 

Supercalc 2 .$158 

Crosstalk.$108 

Volkswriter .$112 

COLOR CARDS 

Plantronics Color Plus ... $369.50 
Quadram Color Plus I.$225 


VPPLE ® PRODUCTS FOR ALL COMPUTERS 


APPLE lie 
COMPUTER 

(TARTER KIT 

. \ 11 1 1 11 / /// 

SPECIAL^ 

_ PRICE S 

'v7////iuy\\^ 


OMNIGRAPH 

Intelligent Graphics Printer Adapter 

> Prints pictures, designs, graphs on all popular 
dot-matrix printers 

► Versatile selection of dazzling effects — zoom 
graphics, inverse graphics, 9Q a picture rotation, 
hi-res screen reproduction and many more! 


Monitor: Green & Amber 

Hi Res 20 MHz 
USI Lookalike 
ONLY $99 


$79.00 



IPPLE PERIPHERALS 

lyes Smart Modem 1200 $469 
T 6 PAL + W/64K . „ .., $269 
T I/O w/Game Port ... $169 

pie Disk Drive . $285 

pie Compatible D/D ... $160 


APPLE SOFTWARE 


PRINTERS 


DISKETTES 


Circle 254 on inquiry card. 


Wordstar Pro, PAC ,.. 

.$388 

Epson RX-8Q . 

... $ call 

Verbatim 5 1 /* SS/DD 

. (10) $22,90 

Home Acct... 

... $44.95 

Epson FX-80. 

.... $525 


(100) $220 

Apple Quick File ..... 

.$85 

Epson FX-100 . 

.$679 

Verbatim 5 V* DS/DD 

. (10) $34.00 

Apple Writer lie ...... 

.$150 

Tractor Feed/FX-80 ... 

.... $50 


(100) $330 

Bankstreet Writer. 

.$46 

Okldata 92-P . 

.$420 

Syncom 5% SS/DD 

. (10) $15.50 

Visicalc lie ... 

.$168 

Tractor 82/92 . 

.... $55 


(100) $150 



Gkidata 93-P . 

.... $700 





Okidata 84-P ..., t 

.... $968 

MONITORS 





Amdek Color 11+ ... 

.$425 





Amdek 310-A . 

.$165 





Princeton HX-12 ... 

.$465 


1. All items subject to availability. 

2. All prices subject to change. 

I 3. Software sales are final. 

Shipping: min, $4.00 shipping charge. 

74 Crosswind Court. San Jose, CA 95126 (408) 263-1515, (408) 263-1516 


5. We accept VISA, MC, Am. Exp. = 3%. 
Personal and company checks, allow 2 
weeks to clear. California residents add 
6Vz% sales tax. 


6. Customers must call for RMA# before 
returning any merchandise. Any goods 
returned for restocking are subject to 
15% restocking fee at our discretion. 
Cancelled orders are subject to 20% 
charge at our discretion. 


E WILL BEAT ANY ADVERTISED PRICE 
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Lower Price! 



We make C easy... 


... and work! 


Whether you're a seasoned pro or just 
getting started with C, our EcoC C 
compliler has everything you need. 


■A full C compiler, including long, 
float and double, 

* A library of more than 100 functions 
for faster program development, 
tput (Zilog mnemonics) for processing 
with Microsoft's MACRO SO assembler and linker, both of which are included 
in the price. 

■ Extremely efficient code (eg., KnutIVs "selva" executes in 15,8 seconds). 

• For a limited time, we include a copy of theC Programming Guide. The Guide 
and the Eco-C compiler provide an excellent environment for learning C. 


Perhaps the best news is that we've lowered the price of Eco-C to $250,00 and it 
includes a user's manual, the Guide and MACRO SO. Eco-C requires a Z80 CPU 
and CP/M (an 8058 version in the 2nd quarter). To order, call or write: 



6413 N, College Ave. 
Indianapolis, IN 46220 
(317) 255-6476 



Trademarks Eco-C (Ecosoft), MACRO fto (Microsoft), CT/M (Dibit'll Research), Z 80 (Zilog) 



considering buying the company's 
product through a specific dealer. 
Often, you will get a between-the- 
lines impression of the dealer's 
reputation and stability. 

Any promises regarding installa¬ 
tion, staff training, and support must 
be included as part of the initial sales 
contract. Installation work and staff 
training to be provided must be 
specified in terms of both hours and 
personnel. If service is furnished by 
the dealership, find out if the techni¬ 
cians are employed full-time or if ser¬ 
vice is being subcontracted. 

When buying a microcomputer, do 
not be concerned about whether it 
will ever break. I promise that sooner 
or later it will. The essential question 
is how fast will it be fixed and by 
whom. Repair turnaround must be 
promised to you in terms of working 
hours, not days. An obvious point is 
not to consider operating without a 
service contract with a firm willing to 
make this commitment. 

All your hardware should be ser¬ 
viced under the same contract. You 
do not want to find yourself in the 
position of having the computer ser¬ 
viced by one party and the printer by 
another. They will quickly start to 
argue about whose equipment is 
causing any problem, leaving you in 
the middle. 


Office Task Assignment 

AH too often, office personnel come 
in one morning to be confronted with 
a stack of ominous-looking boxes 
filled with equipment that they are 
told to learn how to use. Effectively 
integrating a computer system will 
take some time, and provisions 
should be made for staff overtime 
and a temporarily reduced workload. 

One person in the office must take 
overall responsibility for system in¬ 
stallation, training, and maintenance, 
ideally, someone who is enthusiastic 
about the project in the first place 
and is likely to remain on the staff for 
some time. Installation planned for in 
advance will be a smooth process. 

Software Support 

Determine ahead of time who, if 
not the dealer, is going to support the 
software and to what extent. It is 
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Genlech 


COMPUTERS 


Aims 

566-10 9 us (BQflB), 512K, 5 Users. 

XENIX/RT, 12 MG Herd Disk & 

1 Floppy).SCail 

986-40 Bus {9 Users, 42 MB) $Cail 

COLUMBIA 

1600-1 (120K, 1 Drives). Stall 

1600 4(10 MB Hard Disk) Stall 

1600-V? (Portable). Stall 


tUS MONTH’S 

SPECIALS 

(OTHER/DYNAX HR-25.$749 

TOH Prowriter 18510AP.$369 

TOH Prowriter 21550P.$659 

|C Spinwriter 2030 (Centronics).$669 

. ROBOTICS Password 

iModem (1200 Baud). $359 

Ml KG-12N (12" Green Monitor).... $125 
ISIS 108 (128K, 2 Drives, CP/M 3.0). $1695 
WON Drive (IBM Compatible. 320K). $239 
UHTH DIMENSION Super Drive (Apple) $219 
IEAT LAKES 10 MB IBM Internal.... $1075 

IS 10 MB External.$1975 

1LGRASS TECHNOLOGIES 

|12 MB Hard Disk.$2249 

120 MB Hard Disk.....$Call 

INA ELITE I (Apple Compatible, 163K). $245 

INA1000 (For ATARI). $319 

(CROSOFT Multiplan (Apple II).$139 

tRCULES Graphics Board For IBM-PC. $369 

l SYSTEMS PC Peacock.$309 

kCHID PC Network Kit.$Call 

Color Graphics Board.SCail 

UNTRONICS ColorPlus.$419 

|CMAR 

list Mate Board For IBM (No RAM).. $239 

1 Graphics Master.$549 

RANGE MICRO 

Buffered Grappier* 16K/64K . $179/$239 
Grappler CD (Commodore).SCail 



COMfUCHO All Models . SCail 

CORONA 

Desktop & Portable PC's.SCail 

EAGLE 

PC-2/PC-XL/Spirit-Xl. SCal! 

HE Series All Models. SCail 

FRANKLIN 

ACE 1006 fit Color.$799 

ACE PRO PLUS System SCail 

ACE 1009 PUIS FAMILY PAK $Call 

ACE 1200 (65Q2/Z80B).S1399 

ACE QMS (2 Drives). SCail 

INTERTEC 

HeadStart, Computer. SCail 

MORROW DESIGNS 

MD2 (B4K. 2 SSDD Drives, WordStar, 

CorrecWt LogiCalc. etc.).$Call 

MD3 (Same as Above except w/ 2 DSDO 

Drives & GUEST Acctirm).SCail 

MD11 (12SK, 1T1 MS Hard Disk & 1 DSDO 
Drive, Same Software as MO3) . . SCail 

MDllw/MDT-60 Terminal. $2549 

Multi-User DECISION Series . SCail 

NEC PC-8201A (w/16K RAM).SCail 

SANYO 

M8C 550, (IBM-Compatible. 8088,12SK, 

1 SSDD Drive, WordStar, CalcStar, 

Easy Writer).$799 

MBC 555 (550 Plus 1 Add. Drive, 

MaiJMerge, SpeliStsr, InfoStar) . Stall 

SWF Micro Computer Products 
For Kaypro 

Co-Power-BB Board For Kaypro II & IV 
(BQ88w/128KQR 256K) SCail 

TELEVIDEO 

1605 (IBM Compatible, 6088,128K, 

2 Drives, MS-DOS 2.0). $Ca!l 

TPC-11 [Portable Version of Above). Stall 

Mutti-liser Systems. SCail 


USTOMER SERVICE & TECH. SUPPORT ■ FOR IBM PC 



1 - 273-2420 


IROERS ONLY 


1 100 - 843-4302 

I Broadway, Suite 2212. N.Y. NY 10036 

iey Order, Cashier s CL Personal Ck (3 Week* To Clear) 
m MC/VISA. 5^ AMEX Charge. Add 2% On COG Orders 
i Orders Add BAto. Add 3% For Net Terms 
tel timed Non'Defective Merchandise Ate Subject To 20% 
tacking Charge. 

Tech Reserves the Right to Change Advertised Prices. 




#* 


1 

pr\ 


1 

fMojtwCard) 

WS4* 
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AST RESEARCH INC 

MEGA PLUSH (64K, S&r & Clk). . . 

MEGAPAX 256K Module. 

StX PACK PLUS (64K. Ser/Par), Clk) 
COMBO PLUS (64K, Ser/Par, Clk). 
I/O PLUS II [Serial Port, Clcck/Cal) 


$295 

$299 

$295 

$295 

$129 


'"OPTIONS*" 

Each G4K Increment for Expandable AST 
Boards Are $65 

Serial Port. . . $45 Parallel Port. $45 
Gams Port, . . $45 

QUADRAM 

OUARDBOARO {Serial/ Parallel. Clock/Cal) 
64K $279 256K.$419 

QUAD 512+ (Serial Port Maximum 512K) 
12BK.$299 256K. . . . $399 

OUADCOLOR I (Video Doard).$239 

OUADLINK (6502 w/ 64K). $459 

MICRO RAZER 
Parallel/Parallel 

8K . $125 16K $139 64K . $199 

128K $289 256K. $589 512K $899 

Serial/Serial, Serial/Pari, Pari/Serial 
BK $145 1SK . $159 64K . $219 

STB SYSTEMS Grsphix Plus.$379 


CCS Supervision (132 Column) . , 
KEYTRGNIC IBM Keyboard (5150) 
MA SYSTEMS PC Peacock (RGB & 
Composite. Parallel Port). 


$199 


SPECIAL FRIGES ON HERCULES, “ 
TEC MAR, MlCRQLOG (BABY SLUE) “ 
* PLAN IRON ICS PRODUCTS ** 


FOR APPLE ll/lle. Franklin Ace 


ALS CP/M Card.. 

Smsrterm II (80 Column Card) 
Printer Mate (PrinlarCard) 

EPD Surge Protectors 

FOURTH DIMENSION 1QK RAM Card 
80 Column Card w/ S4K (lie Duly) 
INTERACT, STfiU. PKASQ Universal 

Shuffle Buffer (32K). 

KOALA TECH. Koala Pad 
MICROSOFT Premium Sottcard (lla) 
MICROTEK Dumpling-16. ...... 

ORANGE MICRO Grappier+ . 
PROMETHEUS Graphic 


HARD DISK 


$145 

$59 
SCail 
$49 
$109 
SI 25 
$229 


$159 

$119 


COMDEX ComFilar 

(FOR QX 10,10MB). $1995 



CORVUS DAVONG 

6 MB . $1695 10 MB . $1645 

11MB. $2350 15 MB. $2095 

20 MB $3150 21MB. $2495 

CT111 MB Internal Hard Disk w/ 64K For 
DEC Rainbow. $1995 

PEGASUS (GREAT LAKES) 

10 MB Internal For IBM. $1975 

23 MB External (w/ Controller) $1845 

TEGMAR Removable Cartridge Winchester 
in PC (5 MB). $1495 

CALL FOR PRICES DN GAMED, DSS, 
FOURTH DIMENSION, FRANK LIN, CORONA, 
DCS, 00 ADR AM, SANTA CLARA* 

TALI GRASS & XCOMP 


DOT MATRIX PRINTERS 



ANADEX DP9E25B [60 CPS NLD) $1199 

EPSON 

FX^BO . , $499 FX-1Q0 $709 

RX-00. $299 RX-80 F/T $379 

RX-1QO. $529 LQ-15UO SCail 

MANNESMANN TALLY 

MI 1GOL. $599 MT189L $839 

Spirit-80 . $329 1602.$Call 

OKIDATA 

ML 92 . . $439 ML 93_$729 

ML 84(P) 5979 ML B4(S) $1079 

STAR MICRON ICS 

Delta 10 $469 Radix 10, , $659 

DATASOUTH All Models.SCail 

PANASONIC KX-P109D . $319 

TOSHIBA PI340/1856. $819/$ 1579 

IRANSTART315 Color Printer $469 


LETTER QUALITY PRINTERS 


BROTHER/DYNAX 

0X15(13 CPS. Diablo Compaq. 
HH-25 (23 CPS, 3K Buffer) 

OAISYWRITER 

2000 EXP (25 CPS, 48K Buffer) . 

DIABLO 630 ECS/IBM. 

JUKI 6100 [17 CPS. Diablo Crnnpat ) 

NEC All Spinwriter Models. 

OLYMPIA Compact il (Typewriter) 


SCail 

$749 

$999 

SCail 

SCail 

SCail 

SCail 


DUME Sprint 1140 . $1345 

Sprint 1155 SCail 

SILVER-REED 

EXP55D(P) $569 HP 77WP) . $899 

EXP 500(P) $419 EXP 5D0(S} $459 

TRANSTAR T120, T130&T140 ... $Cill 


AMDEK PXY-1Q0, Amplot II . 

INTER COMPUTERS Sweel-P 
HOUSTON INSTRUMENTS 

DMP 40. . 

DMP 29 (8 COLOR 11x17 PAPER) 
DMP 41 (SINGLE PEN 22x17 INC) 
MANNESMANN TALLY Pixy-3 
ROLAND,STROBE 


:hj 


SCail 

$Call 

$839 

$1945 

$2495 

$645 

$Call 


MONITORS 



AMDEK 

Video 300/30QA/310A . . . . $1397149/159 
Color 1+. . SCail Color 11+ . $449 

COMREX Color, Green, Amber. $Call 

GENTECH 9712" Green . . $99/$109 

PRINCETON GRAPHICS HX-12 .... $489 

RGB Interface For Apple He. $159 

SR-12, MAX-12 (New!). . . $Cail 

ROLAND, SAKATA All Models.$Call 

IAXAN 

RGBviskm 210 (389x262) .$299 

RGBvision 420 (649x262). $499 


TERMINALS 



LIBERTY Freedom 106/200 . . 

QUME 192/102A. 

103/1D8. 

TELEY1DED All Models . 
Personal Terminal (AIL Models) 

VISUAL AH Models. 

WYSE WY-75 (VT-100 Compat.) 


MODEMS 



ANCHOR 

Mark VI (IBM) 
Mark XII. . 


HAYES 

Micro modem lie (w/SmartCom I). . . 

Smartmodem 300 . 

Smartmodem 1200 . 

Smartmodem 120DB [IBM). 

NOVATION 

Access 1-2-3. 

J-Cat (Auto Qrig/Answer, 306 Baud) 

Apple Cat IJ [300 Baud) .. 

212 AppFe Cat II (1260 Baud) 

103 Smart Cat (309 Baud) 

103/212 Smart Cet (1200 Baud) , 

TRANSEND [Formerly SSM) 
Modemcard w/ Source (For Apple) . 
PC Modem CaFd 300 [For IBM) 

U S ROBOTICS 

Password (1200 Baud). 

VEN TEL MD212-3E (1260 Baud) 


$189 

$279 

$249 

SCail 

SCail 

$439 

SCail 

$109 

$259 

$575 

$175 

$409 

$239 

$289 

$359 

$399 


SOFTWARE 


LOTUS 1-2-3. 

MBSI, STAR Accounting Software . 
MICROPRO WordStar (IBM, CP/M) 
WordStar w/ AppHeard (For Apple). 

PSWordPlos-PCw/ BOSS. 

SQFTWQRD SYSTEMS Multimate 
SORCIM SuperCalc 3 . . 


$349 

Stall 

S319 

$349 

$349 

$319 


Hirnlft 1R1 nn innnirv card 
































































































































JR AM BOARD by Tall Tree Systems' 


"Puf JR AM board pnOvirtBI- uiiilhlR mciftqrV srrnva the 64DK bdundflrv With ITS 
unique [q(1-bV*n] controlled liflnJwBTe pisfn Add 4 JflA-M boards attd incriait thifr 
51ZK JR AM board w/sofwa-rg _ ¥593 


fneimjry capacity 1o 3 MB 


XMPAQ 


IBM Carnfiiitibir. 


SixPakPlus Cards 


STAR GEMIN 


OK I DATA 


m DISK DRIVES 


TOSHIBA 


* RG0 COLOR * 


Half Height Disk Drives 


Fujitsu sp ejo 


I BM PC & XT Gotti pu ten -Calf 


SOFTWARE FOR IBM PC 


Com PHI 138*. 1 Hrr... 

Compaq 256K, 2 drivfl! . . St ALL 

CompaqPliH, 12BK, 1 dnv*. 16M0 Mwel 

disk . . SCALL 

Compaqplw, ? 5 BK, 1 drive. 10 M3 hard 


disk . . 


_JCALL 


QUADRAM 


DU ADM AS TER El - 9-F unction 
g mernorv expansion c*Td foT IBM PC 
i Up ip 3B4K * Ojwinp d irecu out- 
tCi^m^porl JHI 1 TO LPT-1 r I Of 3 
iCdrnnijgraph d QustJR AM drive 
iPsrsILql port *M«!er ipOfll 
> 5 qri(p port * 1 1 0 bracket 

Amount V f memofy WrcsWMT— OK $4K J28K f$2K 25GK 32OK 3S4K 
W rparn]lfll rW npi.camRD0rrLClwrk«35 $27$ S32S S37S S<25 $475 SB35 


RIQ PLUS Muin fund ion mnmgry nyqnnsiqn r^rrl for 
_ ISW-PC/XT. 64K-BB4K: par.tv checked r'emory. Com- 

oiew with paaDllel pan. HS-232C renal pan, acme port,, 
ci pc k/caietulH r. priAi Ehj rfer Adi m amu letar wh wa*e. 

memory ins&ftot —WK 12SK 192K 258K 320K 384K 

*288 $330 S 389 $439 $439 S539 


Multi-Function] 

Cards for 
IBM PC and XT 

jEach card now comes W 

SuparDri™- Si Su-perSpooU _ 

Memory <ns| ailed on caul- noflt G4X f2$K T92K 255K 32QK 384 K 

with paraUe, serial portii clock S227 5267 $31? $3B7 $417 S467 SSI7 
above plus fiacne pQt% ■— : - - $262 $302 $3S2 $402 $452 $S02 *552 


Mega Pi us II Cards 


Amount of memory fnitwtJttt on board 
w/sarisl port Ne, 1 A clock 


Mane 64 K 128K 1&ZK 256K 

_ w _ S22S $266 5316 $366 541G 

wfsithar parallel or winsl port No. 2-$2?< $314 $364 $414 $^«4 

vvfboth parallel A serial pan No. 2 .- S3o9 $349 $399 $449 $499 

MegaPak - cwpabdi a fully populated MegaPI u s card T256K.1 to 512* $289 
Option*! Game Port....add |$5G 


COLUMBIA COMPUTERS 
1IBM-PC COMPATIBLE SYSTEMS) 
Modrl 1EDO- S. two dnva tystem Call 
Modal 1600 4, Offs drive A one 12MB 
hard dm FYtTnm Calf 

Model 150G-VP Poriatma umi win i*rn 
drivis, 3" mdriliOr . . Call 


DISK TOP BUSINESS COMPUTED 

MPC-550, t?BK. lejnvf piuiWordstar 
Enywnier,, CUcsiar ¥829 

M BC 555, IW. 7 driv*i r Wordstar 
EaiYwrnei r Carnaiai. Mailmaigf 
SpeihLar, Infcmdr . $1.075 

Ojia io*L*I furiel Iinarlja* S?S 

Sanyo Qraae monitor j179 


MONITOR SALE 

FREE interfxil C-Hifle inoittdedf 


HERCULES GRAPHICS CARDS - Create* lll-rriplu- 
ti.rm qraptncj on trm H3M m£irapc3iiromn. $340 

Attt^Mk MAI Board lor both rlTiOdOChrpnvv A color 
inhrmor ptut 9fiK u ser rhemprv SKpansion , 5490 
■ _ r . r t Unjvercal Resflareh Color Crrrd lor b&lh color nnri 

.tiri PtipO*^ monochraitlH d*Splevs, pamlIni part. $309 

,K ^ Cards^ 1 " Didi Master DliK conirpUHr cstrl For totli 5V" 
|(V 0- drives. 10M TC/XT compatible . $169 

TLANTRONIC CoParPlui -OTFen more CPlu't In hi rmolutlonplua pflralla* port S379 
TECMAfl GRAPHIC MASTER Multi Tune IMn graphics board For balk HGS color 
qr moopchrorng duplet ^ntl tan tto graph ict on bOTli. .CALL 

SYR Cfdnr G rap bio. Bonn! - The newest entry irrtrfl STB. OiWratas RGB color Or 
■monochrome mgnilor. Ft Pin BlfO do jjraphlcs on lt*e inijndrtsKjnma display fiCALL 
□LJADLINK - An Apple envulalor card unalilfly I hr HIM PC. lo run Af^t:.|l.■ , llaollw.we. 

Nn diskette ref 0 -rmalUnit ni : - rs;ary ^480 


TandOit TM-1D0 1 SinglO^idtnJ, double 
density, t6C}K lonTtaiteil *1B9 

Tandon TM l(H3-2 rtouhie sirlr-d.dnubli' 
rtonsiiy, 32D*; 'on-runred SZ1G 

Tandon TM-1EM4 doul i m -mi h* I. .. 

*haity . . S135 

Conirpl Dala. ilaithlo intled do.ihir 
derlidy. 370K formjiteu $235 


Vi.nuilan HX 12, 12' HfiB Cokn him 
rgsoUdinn 690dnl lb COlu-rs, timi 
IH PB(Jln*T ps ISM hiunillH $479 


■ Tear 55B inPl Iteitihl. duuLtie-PilUd. 
§ dnuble density. 3 2BK. Format It-cI . 

dim: I dtn.'t dCsiqn , $190 

■ Qnme kglf l.e^ihl cfnvn. (toubfa Sided 

double densiiy, 3 70 k SZ29 

■ Pbn^Kinic IvalF height drive, dnuble. 
3 ei'Jed, douhdii dgnmy. 320K $109 


ELKA Green MeniKK. 1 2'\ l.nao-dul 
high rcsoluliOn, 2D MHfr $119 

□ynait GM12P. 12" green, high rMoiu 
r.nn fiOOrloi 2C MHv $129 

Rolans! DG MB122G. 12 kYen lh 
MH|. r hnrasohjiion 720a350 iJun. 
fully compalible yShtls IDM i'hjno- 
cbmrhe tUspfav lpcJ . -SCiH 

USl Pl-J. 12" ureem ItJOCLdor h.qtfv 
fBKPHlium TOMIFj: 5119 

Tax an KG12N, IT fern, HOT dm h> 
ntsolulnn' $149 


ELKA Amber Mon nor. \7'\ I.OODdoi 
high rssoFuTipn,. ?0 MHr . . £125 

□vtav AM '121. 1 ?'' umbe 1 , E-DDd o: h> 
resolution, 20 MHj $1$9 

Tax an KA12N, 12" amber, 300-001 h 

nqrjlu tion .. J12S 

USl PJ-3, 12" amber. ICOQdol hi rasrj- 

lutrdh, 20MHI.$145 

Am dak 310A. 12'' ember, 900 dol hi 
raiciutlon, des*grmd to run on I AM 
monochrome dupley cem:l $109 


||% DAVONGl 

'• HardUnki- 10, 15, 21.22 MO , $CAU 

Tape Backup Svitamt . .SCALL 

Networking Syitemi $CALL 


Highest Quality Shielded Cables 


fD Hayes 


3 DO-*199 

1200-— $4B5 
1 2DOB— 5420 




DYNAMIC 
RAM CHIPS 


4110 [1GK| 3«lm $1.5 D*r, 9/$12 
4 T6H04K > 200 n I $5.9G ee. 9^$5D- 

41B4 (64 K 1 1 50 rrs $6 Be. 9,'$60 


Roland DXY-800 Plotler 

0pm intelhjenS X-Y Ptertter. Mi-speed 
180mm .'pic IBM .PC campaiihln 11" x 
IT" paper sise. Honrootai or vertical 
uptmioft. Duel ipewi switch Parallel 
aid serial interFaoes . $Cai I 


FK-BC, 100 CPS. 80 Hetion Si 

tractor f*«d, parallel. Calf 

PX-100. 160 CPS. 132 Gel,, Friction 
3i tractor feed, parallel . . Call 

MX-SOFfT, 60 am, B0 col., Trecior and 
frictio'i lead, petal lei CALL 

MX-IDOf/T, 100 -cp?. 136 cnl „ Iracinrf 
friction Ised, pereriel CALL 

RK B0, 12D Cpi, 8 D col., tree tor I sec 

HI ly , parade I CALL 

ftXflOF/T, tame ns Ftk-BD but includes 
FrfCtiqn. feed_ CALL 


B51QAP Peowtiwr, 120 Cptj 80 MJl„ 
UtepFiiCs, pdralle 1 $335 

flSIOSP, etteve bu t 10D cpi . BCA L L 
061 LI SLIP, abnur but w/3 cnlo-r ridbnn 
|rad h blue), al*h capable qf 

doing 0 range, gratm, purple, tot Call 
15513 ProwrltaMl. 120 cpt, 136 eol.. 

2K btilFet. Qtapblci, pBrufiel. $e^gg 
155D-SP, abqvp but 180 eps , . SCALL 
16EQ SCP. limflar IO 05FD-SGP but W? 
19" car Hapa SCALL 


Gemini-lDX, 126 CPS., SG Co!., fflc 
Hon ft tractor Te«L liiotjrllel) ^Calt 
Gmnjni-ISX.abtivo w/15" platon .Call 
Oba 10,160cps. 00 aol., pAraiiBi Cali 
DeHa 15, above but 15" catriefie Call 
PowesTypei. 10 cps datrvwtieel CALL 
Hada«>0.200 cot, 80 «H. paraitaiGALL 


GENESIS CutshBct Feeder 

Snnpu bin I unde r, «ierhanicer.lnf driuari 
<111 1 I.|l I III- 1 J|hIlly no electronks H Iia 
1111 iilm tuty lrli! 4 !l*tu»ri, A■ I-IiII ot 
IJ iilUin A20i63D, C. I soli P-1D. Hrothar 
mm 1 ; i.nkv wi i»r 2000 , Siitw Repri {i&O 
Nt C : ,r .i’543 .. spociiy) S475 


Suiier dot-rhatri n prirntr vV/24-piti 
hi fESplutton bead. 192 GP& rirpli, 
16G CP& ltnt“r-q«al 11 y 
P13&1 132 eorwttn [p*raFlslJ S 8,695 

PI 346 Siuiiini rn 1351 but imalhi-* C»l I 


BROTHER HR 25 


iiil'f-" rluilywhiiu-l wilh a nut 5 -l.u.veil ul 
cm <B4 Ltubv Stvtlrinqn text 111 lOcusl. 
H uiivniiiuibrt, 0 HiVO curitrnlled pom. 
in m'iImii nrirl pn wltr^ IqiT hammer 
■urc un-mi onrl eceiiifjlf.V ll uses enller 
ii unir|i|H T i / character pnnl wheel itr 
■ tiilnilurd 96 chaiucriir -Atuii.r ItD-Ot 
C V AC Hjperei irjfl. n.yi i'WuHi CALL 


EH3 


3550 Spinvrtner, 350 wpm, 203 col.. 
aUlu proptirliprlBl '.ruin lusliliOe- 
ncm, in diriM i |pn ai, parallel 51,615. 
2 <fti 0 Spi nwr nei. tim iiar to afcKwv bul 

200 vwtji i ii ..til ml IB . , SC A L L 

Cmtihnet FHevlar I nr 3550 SCALL 
773DSprnwritar.J&5 CPS, IBM CpimiJiiti- 
b»n .SCALL 


TTX 7014 

NEW I T? CPS daHsvwtraie I primer UVi' 
builHn tractor adiuicable 2’A-I414 r ' 
Parallel & senal in ie>r faces. VUorthiar 
comoailtile PiOgrenurinble prtch 8 c 
line spACjrltp. CmpKI ti 7 t.. . $499 


120 CPS, fbt9 mnirla, traaor/inc- 
tion feed, conn pact sire only 2-7/8'’ 
ht. Fits rn bsir,-lease. Iparellell $ 20 S 


lOS Prtirh 00. 300 tps, 0D ■.ul. graphic. 

Ir^lor/Frlctlain leeri.parralrl $1,159 
1D5 Priim BBC, abme ■ 4 lq1cw.$ 1,259 
MJS frism 132, simalar !b Prlim 00 but 
132 col urnet, p*r«!lel 51.395 

FDS Prmt 1 1320. above I-4 cqlDr$ 1.405 


ML-82A, 120 CPS, 80 col, pin & 
IrFciion lead, serial & r.uimili! $319 
ML B2A, 120 CP5. 136 noL. craciq. 
& friction feed, rmradelSiariel $595 
MIL E4P, 200 CPS, 136 Cn\. t frhetion 
Si tractor reed. (pamNell .5980 

ML-84G, above but serial $1,059 

ML J 92P, 160 CPS. @y - pi, fricimn 
fl tractor feed, Iparallwli .$499 

ML-92S, aboun but wr ia 5599 

ML 93P, 180 CPS, 136 COL tractor 
Si Ifimion feBd, (porali 0 L| 47:^9 
^-9^5 etjovr bul taoal , 5799 


40 CPS daily wheel ipanillqU 5995 
55 CP5 daiiyyvhmel Iparallel) $ 1,349 
True Mr lOi F10 .$225 


urni 2-3 OPS daisywhtfnl pnnlrrr 1 

2 LnlOr unlit inn. ,1K lipflmr, i 3 n.siv 
tipnel srmCing. nlc Pqrplli -1 CAI 
Ttactor for $1 

Cul 5hvai5iHitlui ftW HFl-2!;i $11 


BROTHER HR -1 A 


15 CP$ daisywritee! pnptri;Ll ihrertionif, 
uios standard tynnwrunr rjbtmns, 16! 
mas. pupar width $540 


DYNAX OX -15 


New! Lori in ctualitv daisywheel 
primer with 2 -cotor pr>ming. Logo: 
seeking. bi-drtectinnAl, pruponm-nal 
spacing, graphic 61 bokt print 1 ^ 9 . 
direct jj 1 in! 1 rig, super ..‘bu|i script, 
uuln dtHitild etrike 6 underline, 3 K 
txiflw, Panllfll. ...... SCALL 

wsmm 

IS CPS daisywheel, 13" platen. 2K 
bu f Fer, 3-pitcb. iparal In IF. $4 35 

Tractor lor 61D0 .$tZ 0 


DAISYWRITER 2000 


The intelligent latier-tiusliiy printer 
W/4AK buift-ln buffas mem cry, 17 
GP&, bi-cfi recti anal, rutp margin jus- 
lifinatiDn, universal .merFntus si ,059 

EXP S50 

16 CPS dassvw^Bfll prmter, bi-direc- 
clanei printing. orDporiionei end in. 
elemental apectrif). Pa rail el $599 


Leuer quetiiy dsiayvufieei printer. 
16 CPs. bl‘directional, pfoportionAl 
spacing, super/sub script, uodbrim-e, 
bo-d lactr. Pur n l lei . 5CAL L 


All majcisurirln brand | 1 *W $ fully guerantaed. All priaei reflect 3% casli discount ‘-nr lull payment by cesJi, c^Jluer'a Uhedk H moaty OiHai. Personal nr company cha^li 
rsgijifr* 2—3 woa-ki m cImh. ViH. Miisser, Amariean Exprm t»hHi 8 i PO'f RC^ptiMl From n»uihfii»d cutiomtrs, COD'S accanlari with ?fl?4 paid daposit plus $3 COD fea (by 
UP5 Drily!. No CODY to CdWi H (l» Ot FPOfAPO . ShIppliig/itisunnceAiendhnsi dlereei. 3’A of total utder value toy UPS Surface, 5% Isy OPS Air & Parcel Pact (Mm. $31. CaJpf. 
rmklBrcBi add sales lax. No saJas tea on nisi■□■?-slate orders. Pried £i avellabslily tubrect la change without notice, 


EASTERN ENTERPRISES, INC. 

rtfass Merchandising Since 1969 

2937 S. VAJL AVE., LOS ANGELES, CALIF. 90040 

{Hours: Monday Friday 8:30am-4:20pm Pacific Time) 




(ORDERS ONLY! ( 800 ) 392-7081 

Cslif., Alaska, Hawaii Et all info Call (213)725-3080 


unrealistic to expect a dealer to know 
as much about a package as the com¬ 
pany that developed it. Similarly, if 
the dealer does not sell more than a 
few copies of a product, he or she 
cannot afford the time to learn it in¬ 
side and out, and your problems can 
further be compounded by the ten¬ 
dency of dealers to reorganize, re¬ 
structure, and go out of business. 
Therefore, unless the product is 
directly and completely supported by 
the publisher, that software is a risky 
investment. Regardless, the dealer 
should know the software well 
enough to install it competently and 
train your staff to use it. Ask him or 
her to supply you with the names of 
people to whom this particular prod¬ 
uct has been sold and make sure to 
call those people. 

To expect full software support for 
free would be unreasonable; no com¬ 
pany can afford to provide it, A com¬ 
pany that guarantees to keep your 
software running, even if it has to put 
a support person on an airplane to 
do it, is entitled to charge a monthly 
fee. Any company that provides this 
level of service without charge is try¬ 
ing to finance the support out of 
future sales and is likely to be headed 
for serious financial trouble. More 
often, however, the company simply 
does not provide the support staffing 
that is promised. Full software sup¬ 
port and revision is worth the price. 
Too many users have learned that 
lesson the hard way. 

Conclusion 

Although some warnings are ex¬ 
pressed in this article, the process of 
office computerization is ultimately 
worthwhile and likely to be highly 
successful. If the above guidelines are 
followed, the chance of untoward 
surprises will be minimized and the 
most probable question to arise will 
be "Why did we wait so long to do 
this?"* 


jomthan javitt, M.D., is a JfcNo## 

Fellow in Health Management at the Haruani 
School of Public Health, He has been a consultant 
in medical microcomputer and information systems 
for the past two years. He can be reached at 207 Pari. 
Drive , Boston , MA 02215. In July, Dr. jazhtt will 
be joining the staff of With Eye Hospital , in 
Ph iladelphia , Pennsytvanla. 
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APPLE • IBM-PC • S-100 


Companue 


• DOT MATRIX PRINTERS • 


Ok id at a 

hL-80.__.Call 

HL-B2A ..Call 

HL-83A .,..Call 

HL-84 Par ..Call 

HL-92 Par ..Call 

JIL-93 Par ,..Call 

NEW? Rlt eman 

hforunnar.$319 

IEW! Panasonic 

X-P 1090.$339 

Anadex 

bP9B20B.$1195 

PP96250 ,.1295 

VP6000 .2195 

►P6S00 ........2495 

CITOH 

1510AP ..$399 

ISSOP . ..719 

tX-4600 (color)...579 


Epson 

RX-80.Call 

RX-80 F/T.Call 

MX-100.Call 

FX-80. .Call 

FX-tQQ ,,,.,.Call 

Star Mlcronlcs 
Gemini 10X ....,$299 
Gemini 15X ...,,.499 

Delta 10.Call 

Radix 10...Call 

Mannesman Tally 

1601 ..$579 

16QL.*«.639 

1 SOL..849 

Spirit.. .339 

Texas 

Instruments 

850 ... ...$499 

855. .Call 

Font Modules..... .35 


DAISYWHEEL PRINTERS 


NEC 

1010(Ser).$879 

IsiOfSer).-.-1499 

710 (Ser).Call 

Olympia 

Compact RO ,. * .$479 

pom pact II.449 

CITOH 

|tarwrffer.$1219 

Prfrttmaster-.1569 


Diablo 

620. .$998 

630 R-155.1699 

630 ECS/IBM ,,..2195 

Qume 

11/40.$1399 

11/55 ..1599 

Silver Reed 

Exp 550 ..$569 

Exp 770 .....Call 


have cables, printwheeis, ribbons, paper 
I urge protectors, and other accessories for 
four printer In stock at outstanding prices, 

• MONITORS * 

Atndak Zenith 


B0QG12" Gr. _$139 

b0OA 12* Amber ..159 
B10A12* Amber . .169 

Color 1.299 

Color 11+ .449 

Polorlll......385 

Panasonic 

If 2 "Green.$169 

h2" Amber__ .189 

|t3" RGB.........399 

Taxed 
&10(13" Color) ..$299 
415(13" RGB)_Call 


12312" Gr.$118 

122 12" Amber, .. .145 
131 Med.Res.RGB 319 
135 High Res, RGB 549 

BMC 

12AU 12" Gr, ....,$79 

Nec 

JB1201.$159 

JB1205_ 169 

JC1216....469 

Sakata 

SA-1000 Amber) .$119 
50100(13" Color) 269 


MODEMS • 

D.C. Hayes Novation 


Smart modems 

poo Baud...$219 

R2QQ Baud.,.529 

120OB (IBM-PC),, .499 
4icro modem II . . .269 
Signalman 

IK VII,.. .Call 

o Iks modem .. .59.95 


D-Cat.$155 

J-Cat_...,110.00 

Apple Cat If.279 

212 Smartcat-429 

Access 1-2-3.Call 

U.S. Robotics 
Password 300 .. ,$169 
300/1200 ..349 


Compatible Compaine 


• TERMINALS * 

TaleVIdeo Esprit Systems 

910.......$499 Esprit,.,..$499 

914.. ...619 Esprit if..549 

924.. ......... .,739 Esprit Ilf.669 

925 . .749 Esprit ill (color) ., .Call 

950 ... .945 Exec 10/102..Call 

970.. .. .1099 Exec 10/25.,.... .Call 

TaleVIdeo Personal Terminal 

Personal Terminal. .. ,$439 

Personal Terminal 

w/300 baud Modem_ 559 

Persona] Terminal 

w/1200 baud Modem ..***.***,..,_699 


Zenith 


2-29.. 




ZTX-10... 


ZTX-11 .. 

. .$399 

Qume 

102... 


Wyse 

WY-50. 


102 A..... 

..610 

WY-60. . --- 


103... 


WY-75. 


1DB. 


WY*100. 



• IBM-PC BOARDS * 


Amdek MAI Graphics Board.$499 

AST Research Six Pak Plus 64k __,299 

AST Research Mega Plus..289 

AST Research Extender Card ..55 

Hercules Graphics Card .369 

IRMA 3278/79 Terminal Emulator ..995 

Microsoft 256k RAM Board...299 

Microsoft 64k System Board ...... .275 

Plan ironies Color Plus....Call 

Quad Ram Quadboard_...............239 

QuadRam Quadvue card ....._.......269 

Qubie 1200 baud modem card...299 

Tecmar 1st MATE Board_____249 

Tec mar Graphics Master... .589 

64K Memory Chip Kit (9 chips, isc NS)... *.Call 


Color Graphics Special 

PC-Peacock color graphics board + 4-Point 
Graphics CAD Software 

BOTH FOR $449.95 


• CROMEMCO * 

Introducing the C-10MP Package, This new sys¬ 
tem couples the popular C*10 hardware and 
software developed by Cromemco with the 
most popular software offered by MicroPro, 

Word Star - Info Star - Gale Star - 
Mall Merge 

List Price $2195 Our Low Price — Caff 

— Other Oromemco Systems tram 
Mini Micro Mart — 

C*1Q Super Pack....$1599 

CS-1 with 2-80A, 64K2,2DS/DO SV* Drives 3389 
CS-1 with DPU, 256K2, 2DS/DD SVj Drives 4239 
CS-1HD with DPU, 256KZ, 21MB hard disc 6789 
We also carry the entire Cromemco line of S-100 
board level products and software 
Cromlx.$499 CDQS.$79 

• EAGLEPC * 

Simply, a better PC! 128k RAM (expandable to 
512 on the main CPU board). DS/DD 320k disc 
drives, serial ports, 1 parallel port, MS-DOS, 
Eagle Calc and Eagle writer included. 

The EAGLE SPIRIT portable w/10 MB hard disk 
is now available. 

• COLUMBIA VP PORTABLE * 

Featuring IBM-PC compatibility teamed with the 
moat comprehensive software package In the 
industry. Includes 128k RAM* 2 5V** 320k 
drives, and a 9 inch 80x25 display. 


• DISKETTES - 


IBM 

5V*” SSDD.. .$29.95 
5Vr DSDD,. ,$36.95 
8 J ' DSDD . , - .$47.95 
3 M/Scotch 
5V*" SSDD.. .$20,95 
SV4* DSDD. ,.$27,95 
8" SSSD.....$23.95 


Maxell 

SV*" MD1_$23.95 

51 / 4 " MD2 ... ,$33.95 
0 H SSDD,,,. .$36.95 
Best Buy 
SV4* SSDD 48TPI 
8 rand of Our choice 

$16.95 


Save an extra 70% when you buy 10 boxes 

• DISC DRIVES • 


Tandon 100-2 DSDD 5.25" ...$249 

Tendon 848*2 8" DSDD ...Call 

Mitsubishi 8" DSDD ..Call 

Mitsushita 8.2 5 1/2 hei g h t DSDD .175 


• HARD DISC SYSTEMS * 
Taltgrass Technologies 


GMBHardfile Disk for IBM-PC ..........$1895 

20MB Hardfife Disk for IBM-PC.. .2795 

70MB Hardfife Disk and Tape Backup ......Call 


Cor vita Omnlnet 

An easy* low cost way to make personal com¬ 
puters pert of a powerful information manege- 


mem network. 

Corvus Omnlnet Disc Server .$829 

Corvus GMB Hard Disc...1695 

Mirror Card Backup for IBM-PCXT.412 

Corvus Print Server...839 

The Bank 200MB Tape Drive.. ,1895 


* SANYO MBC550 * 

Not only is the Sanyo MBC550 priced less than 
one-third that of a comparably equipped IBM* 
PC*. It Is also less expensive than most 8 bit 
computer packages. Includes a 160k drive* 
128k RAM, MS-DOS, Word Star and Calc Star, 



prices. FOB «hipping point. subject change 
All eHitt lubjlcl 10 Withdraw! without notice Aduir 
tilld price* reflect i 2% cash discount I order prepaid 
prior To Shipment! COD Gredil cerd orders 2% higher 


Mini Micro Mart 

943 W. Genesee St. Box 2991 Syracuse, N.Y. 13220 
(315)422-4467 TWX-710-541-0431 


'USA 






























































































































3/4-inch computing 

is ready when you are. 

Media, drives, software. 

Everything you need is here now. 


Dysan 334" Flex Diskettes.” 
Reliability refined. Personal comput¬ 
ing is getting more personal. Smaller, 
lighter, more portable. 

How small will it get? 

Frankly, we don’t know. 

But we’re confident that 
314" is the next step on 
the way down. 

Why? 

Because everything 
you need to get the most 
out of 314" computing is 
here now. In spades. 

The story starts with 
our 314" one megabyte Flex Diskettes. 
They’re built on the same reliable 
technology as the larger Dysan diskettes 
you use today. But with some very 
interesting innovations. 

Like a durable metal hub that pro¬ 
vides long-term read/write stability and 
accuracy. 

A flexible combination of media and 
jacket, free from rigid metal shutters and 
fragile plastic parts. So both diskette and 
data will survive the bending that comes 
with normal handling. 

And our 3 14" Flex Diskettes are 
packaged with hard plastic carrying 
pouches that hold and secure as many 
as five diskettes. So you can carry 
your work home. Or mail it across the 
country. Safely. 

And, of course, all the quality you 
expect from Dysan has come down to 
314" too. like our jacket liner material 
that cleans the diskette surface. Our 


superior magnetic coating. And our 
advanced burnishing techniques. 

What does all this add up to? 

Reliability. Dysan 
314" Flex Disk¬ 
ettes are guaran¬ 
teed to be 100% 
bit error-free. 
And durability. 
They’re backed 
by a five-year 
limited 
warranty. 
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334" Floppy Drives. Plug in a 
smaller size. 314" floppy drives offer 
all the reliability you’ve come to expect 
from 514" drives. Simply put, they’re 
514" drives refined. And cut down to 
size. 

They’re generally 14 the size and 
Vz die weight of 514" drives. And 
they use less than half the power. 

Yet the 314" drives plug right 
into today’s personal computers. 

All that’s required is less space. 

Dysan Series Software.” Best¬ 
selling programs in 334" There’s just 
one last thing necessary to turn 314" 








skettes and drives into 3 l A" computing. 

Software. 

And Dysan has solved that problem 
licensing and converting scores of 

programs to 3'A". Programs 
DRI, Microsoft, Sorcim, Peachtree, 
ADS, ADI America and more, 
call it Dysan Series Software. And 
here right now. 

It’s where personal computing is 
going. We’d be remiss if we didn’t point 
>ut that 3 W* computing isn’t just Dysan’s 
;ood idea. 

3V4" diskettes are being manufactured 
yy several suppliers. So you’re always 
red of an abundant supply of quality 
ledia for your personal computer. 


3t4" floppy drives are being built 
by a number of leading manufacturers. 
Including Tabor, Seikosha, MPI and, 
soon, Seagate. 

To ensure the serviceability of 3 W' 
computing, Dysan has developed sim¬ 
ple, portable tools to test and align 3Vi" 
drives. 

And we provide a duplication service 
to convert software from other formats 
to W. 

That’s the 3 W f story. Quality diskettes, 
reliable drives and a great selection of 
software. 

It’s where personal computing is going. 

And it’s ready when you are. 

Call Toll-Free (800) 551-9000 for 
complete information about 
3 1 4" computing. 

Dysan Corporation 
5201 Patrick Henry Drive 
Santa Clara, CA 95050 
(408) 988-3472 


Dysan is a registered trademark. Flex Diskette and Dysan Scries Software 

are trademarks of Dysan Corporation . 

Copyright Dysati Corporation 
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I/O PROCESSOR 

Takes Your IBM PC A Step Beyond 
By Adding a New Dimension of 
Productivity and Convenience 

I/O PROCESSOR increases your productivity by increasing your PC's capabilities. And I/O PROCESSOR 
offers you the convenience no other expansion board can. 

I/O PROCESSOR is a multifunction board offering 2 parallel ports, 1 serial port, a 64K printer buffer and 
a chronograph. The key to I/O PROCESSOR'S unique abilities is its on-board Z-80 computer. 

INCREASED PRODUCTIVITY 

1 O PROCESSOR’S 64K buffer eliminates wasted hours of waiting for your printer to finish printing before 
you can use your computer. The buffer frees the computer for your use while the printer continues printing. You 
save time and increase productivity. 

You can even use the buffer for TWO printers. Simply initiate printing instructions and I/O PRO( LESSOR 
computer does the rest. 








ADDED CONVENIENCE - 

With other buffer boards (spoolers), you must tediously enter programs or load disks to activate the printt 
buffer. Not only is this a time consuming hassle, but it also ties up your PC's processor. 

I/O PROCESSOR eliminates this inconvenience. The on-board computer handles the complete operation 
the buffer. And you can use the buffer with all of your PC software — it's fully compatible. No special program* 
disks or modifications required. 

And I/O PROCESSOR’S buffer doesn’t tie up your PC's processor. It works independently, using the 
on-board computer, to increase computing speed and provide full software compatibility. 

I/O PROCESSOR will provide you with years of reliable performance and is backed with an exceptj 
TWO YEAR warranty. 

Let I/O PROCESSOR make your computing more productive and convenient. Isn't that why yo 
computer in the first place? 

MB PROCESSOR is available now at your local computer dealer. 

m . 


sr 
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Reviewer's Notebook 


I Last month I mentioned the 
Panasonic Sr. Partner, a good, new 
IBM PC compatible. Since then, 
mowever, the prices I quoted have 
leen changed. The two-drive version 
kith 128K bytes of memory, a printer, 
Ind a good software bundle (Word¬ 
star, Visicalc, PFS;File, Graph, and 
Report) now costs $2945. This is still 
L fairly good price, but it's not as 
treat as the original one. 

Multiplan and PFS:Write 

| There are a number of good prod¬ 
ucts out there that somehow take a 
long time to get reviewed in this 
magazine. Two of the best in this 
ptegory are Multiplan, a spreadsheet 
program from Microsoft, and 
PFS:Write, a word processor from 
Software Publishing Corp 

Multiplan is very easy to use, fairly 
powerful, available for many systems, 
pd reasonably priced ($195), It will 
probably replace Visicalc as the stan¬ 
dard to which other spreadsheets are 
compared. 

PFS Write is also very easy to use 
pd fairly dependable. It lacks some 
fancy features, but it has all of the 
Essentials, And although the pro¬ 
tram is copy protected, it costs only 
B150. PFS Write is currently at the top 
bf my list of recommended word 
processors. 

The Leading Edge 
Word Processor 

One of the programs just behind 
PFS Write on my list is the one by 
Leading Edge, It's very easy to use 
pnd loaded with features. One of the 
nicest of these is the ability to 
'undelete" material, a feature that 
tomes in very handy when, thanks 
to the IBM's keyboard buffer, you 
delete more than you intended to. 
The program is a bit expensive ($295), 
but it's a lot cheaper than Wordstar, 
End it's not copy protected. 


Rich Malloy 

BYTE Senior Technical Editor 

Unfortunately, the Leading Edge 
word processor has a peculiar way of 
storing files on disk. Every file, no 
matter how small, uses up at least 6K 
bytes of disk space (12K if you don't 
turn off the backup provision). You 
can eat up a lot of disk space very 
fast. Also, files are stored in a very 
unusual format. An "end of text" 
character appears in the beginning of 
the files, which makes it impossible 
to get the operating system to TYPE 
out a file. And the filenames look like 
this: "F01D0002." If you accidentally 
alter one of this program's directory 
files, vast quantities of text may 
become relatively inaccessible. There 
is a way to access these lost files, but 
you'll have to call Leading Edge to 
find out, 

Infoscope 

The folks at Microstuf, who 
brought us the Crosstalk communica¬ 
tions program, have recently come 
out with an impressive database 
manager for the IBM PC called In¬ 
foscope. For $225, this program has 
a lot of very novel features. First, it 
has the fastest sort capability I have 
seen. Second, it's one of the few pro¬ 
grams that make full use of the IBM 
PC's memory. Third, it has its own 
windows. Fourth, it has a powerful 
"focus" command to focus in on data 
records that fit particular conditions. 
And Infoscope has a spelling checker 
that tries to guess what command 
you would have typed if you hadn't 
made a typing mistake. 

Infoscope is not going to replace 
dBASE II or Microrim, but it is going 
to fill a big niche in the software 
market. A review of the program 
should appear in these pages very 
soon. 

PC-Talk 

The best communication programs 
are also usually the cheapest. For 


example, the series of MODEM pro¬ 
grams originated by Ward Chris¬ 
tensen for CP/M systems has set the 
standard for data transfer. Best of all, 
MODEM? and XMODEM are avail¬ 
able for free from several bulletin 
boards around the country 

For the IBM PC, a BASIC program 
called PC-Talk is available from a com¬ 
pany called Freeware. Users are en¬ 
couraged to copy the program and 
pass it on to their friends. There is no 
charge, but Freeware encourages 
customers to contribute $35 to the 
company 

PC-Taik version 3 is one of the best 
programs I have seen for any price. 
Some very good communication pro¬ 
grams for the IBM PC cost much 
more and have more features. But for 
general-purpose communication, 
PC-Taik is hard to beat. 

This Month 

This month we're reviewing two 
Z80 machines. The first is the Kaypro 
10, the economical Z80 machine with 
a 10-megabyte hard disk. Another 
Z80 machine with a hard disk, the 
QDP 300, is a high-priced, high- 
performance machine with a 192K- 
byte disk cache. 

Last August we reviewed a group 
of compilers for the C programming 
language. This month we take a look 
at two more C compilers for Z80 
systems. 

We also review a computer-aided 
design system called CAD-1 from 
Robographics. 

For TRS-80 Model III enthusiasts, 
we take a look at three CP/M boards 
and the LNW-80 microcomputer 
system. And for the IBM we have a 
review of Thinktank, a program that's 
supposed to help people write more 
clearly and coherently. ■ 

Rich Malloy is BYTE's product-review editor. He 
can be reached at FOB 372, Hancock. NH 03449, 
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Have we got an 
ear-full for you. 
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Votrox voice synthesizers 
let your computer talk to you 
in o world of sound. 

Now your ears are os important as your 
eyes when working with your computer. 

With a Votrox voice synthesizer your 
computer talks, and it talks to you in a world 
of sound you never thought possible. 

Votrox was one of the first pioneers in the 
field. The Votrox 5C-Q1A speech chip is state 
of the art, the one many other manufacturers 
use In their own equipment. 

What it means to you is unparalleled 
speech capability Votrox voice synthesizers 
pronounce words by usi ng their basic 
building blocks rather than utilizing a 
vocabulary of a few hundred words. It 
assures you of an unlimited vocabulary. And 
on unlimited range of sounds: from jet 
planes to an advanced musical range. 

Best of all, Votrox speech synthesizers are 
■'smart/' requiring no computer memory for 
operation. Your computing capacity stays 
free for other tasks. Small in size yet 
surprisingly economical, Votrox voice 
synthesizers are sophisticated pieces of 
equipment that hook-up in seconds. 

Mix speech or sound, program sound 
frequencies or amplitude levels, or compose 
your own music with either the Votrox 
Type ’N Talk tm or Personal Speech System. 

Ideal for business, school, handicapped 
use or the home, Vat rax voice synthesizers 
put o world of sound In your computer. 

See your local computer retailer or coll 
toll free far more product, warranty or 
ordering Information: 1 -800-521 -1350 
(in Michigan coll 313-586-0341). 

Dealer Inquiries welcome. 
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Software Review 


Thinktank 

An outlining and organizing tool 

William R. Hershey 
MITRE Corporation 


In the same way that Pascal and other structured pro¬ 
gramming languages encourage a top-down approach 
to programming, outlining encourages a top-down ap¬ 
proach to writing. The benefits are the same. The invest¬ 
ment of a little time planning and organizing saves time 
in the long run and results in a more efficient final prod¬ 
uct, It's not surprising, therefore, that a couple of Pascal 
programmers, David Winer and Jonathan Llewellyn, 
have come up with a clever program for outlining: 
Thinktank, billed as the first "idea processor." 

In the first part of this review. 111 discuss Thinktank's 
capabilities, its similarity to word processors, and some 
of its unique features. Many of Thinktank's commands 
are, after all, word-processing commands: INSERT, 
DELETE, COPY, MOVE, XCHANGE, etc. In the second 
part. I'll describe what it's like to use Thinktank. Learn¬ 
ing and using the program is generally very easy. The 
documentation is top-quality but the program has some 
shortcomings. Thinktank also has several potential ap¬ 
plications beyond organizing and writing text. 

What Is an Idea Processor? 

My first big question about Thinktank was, "What 
does this program do that a good word processor 
doesn't?" Thinktank's advantage is in its ability to display 
an outline at different levels of detail without modify¬ 
ing the contents. You can display the level of detail you 
need with two commands, COLLAPSE and EXPAND. 
These commands help you visualize how your writing 
fits together. You can see relationships you might have 
missed if you tried to absorb all the headings in a long 
outline. 

Thinktank also lets you alphabetize the subheadings 
beneath a given heading at any level, which is very 
handy for certain file-management tasks. And it offers 
the options of generating section numbers and tables of 
contents with page numbers. 

The Thinktank Environment 

Thinktank reserves the bottom four lines of the screen 
for menus, prompts, and error messages. The top 20 


lines constitute a text area that serves as a window into 
your outline. Headlines appear in the text area with 
pluses or minuses preceding them. A plus means addi¬ 
tional subordinate headlines exist at deeper levels, and 
a minus means the headline has no subheadings. Think¬ 
tank automatically generates the pluses and minuses and 
indents the headlines appropriately on the screen. A 
headline can also have an optional block of text, called 
a paragraph, of up to 2048 characters in any format. The 
paragraph follows the headline in the outline; any sub¬ 
headings follow the paragraph. 

A bar cursor highlights an entire headline at a time. 
Move it up and down through your outline with the 
arrow keys; the location of the cursor determines where 
a command is to take effect. 

The manipulation of headlines and paragraphs is 
similar to the manipulation of text with a word- 
processing program. Because headlines follow a struc¬ 
ture, however, the commands are probably slightly more 
complex than the ones in a word processor. When you 
want to create or edit material, you have to specify 
whether you want to edit a headline or a paragraph. 
When creating a new headline, you need to indicate if 
it's to be positioned directly above the one highlighted, 
directly beneath it, beneath it at a higher level (to the 
left), or beneath it at a lower level (to the right). Similar¬ 
ly, moving a headline from one place to another in an 
outline can be an involved process, sometimes requir¬ 
ing multiple steps with several level changes. The 
DELETE command also operates in several different 
ways. You can delete a single character, an entire headline 
or paragraph, or a selected portion of a paragraph. You 
can also restore a previously deleted block of text. 

In Edit mode, the bar cursor disappears, and a blink¬ 
ing character cursor indicates where the action is. To edit 
headlines, which is more limited than editing para¬ 
graphs, you enter Insert mode; the left arrow functions 
as a destructive backspace, and Ctrl-D deletes the char¬ 
acter under the cursor. Paragraph editing includes auto¬ 
matic word wraparound, a Typeover mode, the capabil¬ 
ity to exchange one pattern for another, a FIND com- 
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At a Glance 

Name 

Thfnkcank 

Type 

Idea processor 

Manufacturer 

Living Videotext Inc. 

1000 Swell Court 
Palo Alto, CA 94303 
|4I5] 964-6300 

Price 

5150 

Computer 

64K-byte Apple li, II Plus, or lie; 96K-byte Apple III, IBM Personal 
Computer; Apple Macintosh version slated for the second quarter 
of 1984 

Language 

Pascal and Assembly 

Format 

Apple ll, II Plus, and lie: two 5 / 4 -inch floppy disks [p-System]; 
Apple ill: three 5 / 4 -inch floppy disks (p-System); Apple Macintosh: 
one 3 / 2 -inch disk; IBM Personal Computer: one 5 A-inch floppy 
disk IPC-DOS) 

Documentation 

Users manual (228 pages, spiral-bound] with tutorial and 
reference guide: reference card; data disk to accompany tutorial; 
technical notes available separately for 55 each 

Audience 

Writers and others who need to organize their thoughts 


mand, and SELECT, which highlights a section of text 
that you may then copy or delete. 

Depending on the capacity of your disk (hard or flop¬ 
py), you can create up to 10,000 levels of headlines with 
Thinktank. This permits a fairly robust outline. Each level 
is indented to the right of the next higher level, and the 
display automatically scrolls left and right to let you see 
all 80 characters in a headline. 

If you don't want to see all the deeper levels in an 
outline, you can make them disappear by issuing the 
COLLAPSE command. EXPAND brings them back to 
any level you wish. The < and > keys represent EX¬ 
PAND and COLLAPSE, respectively; the shapes of these 
symbols suggest the operations invoked. In their 
simplest form of usage, these two commands apply to 
both the paragraph and the subheadings beneath the 
highlighted headline; however, you can COLLAPSE or 
EXPAND just the paragraph or just the subheadings. 

These two commands make Thinktank unique and 
give it capabilities not available in word-processing pro¬ 
grams. You can experiment with how your ideas relate 
and test how each detail contributes to the whole. I like 
to COLLAPSE an outline so that just the highest-level 
headings show, then step down the subheadings and 
EXPAND each one to see how it relates to the whole 
piece. I can determine if a subheading really belongs 
where I put it and then COLLAPSE it again before pro¬ 
ceeding to the next one. 

The COLLAPSE and EXPAND commands may seem 


insignificant at first, but I recently found them invaluable 
in writing about a mazy systems-engineering problem. 
I ended up rearranging that outline many times. 

Other Handy Features 

Alphabetizing a list can be a tedious chore even with 
a word processor, but if your program has sorting capa¬ 
bility, it's a snap. Fortunately, Thinktank can sort. When 
you issue the ALPHA command, the program arranges 
all the subheadings beneath the bar cursor in alphabet¬ 
ical order. You can also sort a list of numbers or 
numbered headlines or alphabetize the subheadings at 
any level. You can manage a simple database, like an ad¬ 
dress file, with the ALPHA command. 

The PORT command directs Thinktank's output to a 
printer or to text files. Sixteen format settings offer lots 
of flexibility for printed listings. In addition to the usual 
capabilities for specifying line spacing, margins, page 
length, headers, footers, number of copies, and printer 
control codes, you can have Thinktank assign section 
numbers to your headlines (see figure 1). 

You can also control indentation and the level to which 
headlines and paragraphs are printed, which enables 
you to generate one listing of just your outline (with the 
paragraphs suppressed) and another that shows only the 
major headings with all paragraphs. (Figures 2 and 3 il¬ 
lustrate these alternatives.) 

Thinktank can be used to generate a final written prod¬ 
uct. If you need a table of contents, Thinktank will 
generate it, automatically inserting the proper page num¬ 
ber for each headline. However, if you would rather use 
a word-processing program to polish up your final ver¬ 
sion, you can PORT the document to a Pascal text file 
and read it from there into your word processor. It is 
preferable if your word processor reads Pascal text files, 
but the utilities to translate them to text files for other 
operating systems are available from Living Videotext. 

Learning Thinktank 

Thinktank is easy to learn and use. A slash (/) pro¬ 
duces a main command menu at the bottom of the 
screen, which is very helpful while teaming the pro¬ 
gram. But after you learn the commands, you can op¬ 
tionally evoke each one with a single keystroke (M moves 
a headline, for example) without pressing / first. A 
hierarchy of menus leads you through all the choices, 
and the Escape key consistently operates as an exit from 
all menus. (If you are distracted by the clicking and 
squirting sounds, simply turn them off with Ctrl-Q.) 

The 228-page manual, by John Unger Zussman, is 
well written and well constructed. The book starts with 
an introduction that describes Thinktank's philosophy 
and then covers the differences between the versions 
available for various Apple computers—the 64K-byte 
Apple II, II Plus, or He, or 96K-byte Apple III. (Your 
system must have two disk drives because Thinktank ac¬ 
cesses program segments periodically from one disk 
while updating the outline file on a different drive.) 
Other chapters in part I deal with how to start using the 
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You come first. 




With NEC's PC-8800 personal computer, you 
don't have to ask yourself which comes first, the 
hardware or the software. 

It's designed to be uncompromising 
In both areas. So you come first. 

In the office or at home. _ 

The hardware lets you select 
from NEC's state-of-the-art pro¬ 
cessors, disk drives, printers, 
and monitors. 

For S 1,599 you get an 8-bft pro¬ 
cessor, 5 Vi" dual disk dilve, an 
NEC high-quality monitor and lots of free 
CP/M software. 

You come first again with NEC's hlgh- 
quaffty graphics and ultra-high reliability. 

The PC-8800 from NEC Home Electronics. 


Also available: 

• 16-bit processor with 
MSDOS operating system 

• 8" dual disk drive 

• High-speed dot matrix or 
fetter-quality printer 

Free software with 
complete system: 

• WordStar « word processing 

• MaliMerge* 

• Multiplan™ spread sheet 

• BASIC (two versions} 

• CP/M* 

NEC. 

NEC Home Electronics (U.S JV), Inc 
Personal Computer Division 

HOI Estes Avenue 

Elk Grove Village, IL 60007 


It puts you first. So you can break out of your shell and grow. 


NEC Corporation, Tokyo, Japan 


Circle 290 on inquiry card. 















1; the screen 

1.1: command area 

1.3: text area 

1.2.1; headlines 

1,2,2: paragraphs 

2: bar cursor 

3: manipulating headlines and paragraphs 

3.1: creating and editing 

3.1.1: apply to headline or paragraph? 

3.1.2: where? 

3.2: moving 

3.2.1: Involved process 

3.3: deleting 

3.3.1; several Toms 

4: edit mode 

4.1: blinking character cursor 

4i,2: headline and paragraph editing different 

4,3: some cormands 

4,3,1: insert 

■4,3*2: delete character 

4,3*3: typeover 

4,3^ 4: find 

4-3.5: exchange 

4.3,6: select 

4.3.7: copy 

4,3,8: delete select 

Figure 1: A Thinktank outline with automatically generated section 
numbers. You can specify the number of levels to print and the amount 
of indentation, 


the screen 

command area 
text area 

headlines 

paragraphs 

bar cursor 

manipulating headlines and paragraphs 
creating and. editing 

apply to headline or paragraph? 

Where? 

moving 

involved process 

deleting 

several forms 

edit mode 

blinking character cursor 
headline and paragraph editing different 
some commands 
insert 

delete character 

typeover 

find 

exchange 

select 

copy 

delete select 

Figure 2: *4 Thinktank outline with the headlines only 1 This is helpful 
in organizing your thoughts when you're just getting started. 


the screen 

Thinktank reserves the bottom four lines of the screen for menus, 
prompts, and error messages. Hie other 20 lines form a text area that 
is a window into your outline. Headlines appear , * , 

bar cursor 

k bar cursor highlights an entire headline at a time. Move it up and 
down through your outline with the arrow keys- The position of the 
bar cursor determines where ooranands will take effect. 

manipulating headlines and paragraphs 

The manipulation of headlines and paragraphs is similar to the 
manipulation of text with a word-processing program. Because 
headlines follow a structure, however, the commands are probably 
slightly more complex than the ones in a word processor. When you 
want to . . . 

edit mode 

In edit mode the bar cursor disappears, and a blinking character 
cursor determines where the action is. Editing headlines is more 
limited than editing paragraphs. With headlines , , , 

Figure 3: A Thinktank outline with major headlines and paragraphs . 
In this mode , the final product starts to emerge. You can insert a 
paragraph beneath a headline at any level 


program, A tutorial uses a sample outline supplied on 
a separate disk. A chapter entitled "Notes and Sugges¬ 
tions" offers shortcuts; a glossary defines all the terms 
used in the manual; and appendixes cover an introduc¬ 
tion to the Pascal operating system, disk management, 
and other technical information. 

Part II contains a reference guide with all the com¬ 
mands listed in alphabetical order. A section on error 
messages describes where an error may occur, the pos¬ 
sible causes, and some suggested solutions* There's an 
extensive index at the end of the manual. 

Technical notes describing how to link Pascal programs 
to Thinktank are available from Living Videotext for $5 
each* Telephone support is excellent. When I called with 
questions, I received very helpful advice from one of the 
program's authors. Also, Thinktank's lack of copy pro¬ 
tection makes it easy to create backups. 

Annoyances 

Some of my complaints relate to command logic and 
are unique to the type of program Thinktank is. The 
MOVE command needs improvement* You can't move 
groups of headlines without moving the higher-level 
headline and all the subheadings under it* If, for exam¬ 
ple, you want to move 5 out of 10 subheadings to a 
different headline, you must move them one at a time. 
If you want to move a subheading so it falls under a dif¬ 
ferent headline, you can't simply move it up or down: 
you have to move it left, then up or down, then right 
to get it back to the proper level. It is also difficult to 
move a piece of a paragraph so it falls under a different 
headline. 

The COPY command is similarly limited. You can copy 
only one headline at a time, and the copy goes directly 
beneath the original. You then have to move the copy 
to where you want it. 

Certain keystrokes should work at different menu 
levels, not just at the main menu. These keystrokes that 
are restricted include the up and down arrows for mov¬ 
ing the bar cursor (Ctrl-0 and Ctrl-K on the Apple II 
and the Apple II Plus) and the < and > keys when used 
for the EXPAND and COLLAPSE commands* It would 
be very helpful to have these operations available in the 
New, Edit, and Move modes. Such improvements would 
save many keystrokes and unnecessary menu changes* 

Differences in the sequence of commands for creating 
and editing paragraphs is bothersome. Within the same 
paragraph, the New mode, for example, requires a dif¬ 
ferent set of cursor moves than the Edit mode (which 
you can use after entering the text for the new para¬ 
graph). And why does SAVE require an extra step? Else¬ 
where, the program saves headlines automatically. After 
a save, you must answer the question, "Are you finished 
editing this paragraph?" Since the limit on paragraphs 
is only 2048 characters, repeated paragraph saves are a 
waste of time* 

I originally intended to write this review entirely with 
Thinktank. But the editing routine for Thinktank para¬ 
graphs is so cumbersome that I decided to use the Word 
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Time for your computer to make the telephone con¬ 
nection - with an intelligent, full 212A 300/1200 
baud modem - with a real time clock/calendar - 
and with the capability to expand into a com¬ 
plete telecommunications system. It's time for 
PRO-MODEM 1200. Much more than just a phone 
modem. 

When you're on-line, time is money. PRO-MODEM 
telecommunication systems help you save. By 
monitoring the duration and cost of your phone 
calls. And by sending and receiving messages, 
unattended, at preset times when the rates are 
lower.. .with or without your computer. 


PRO-MODEM does more. It lets you build a full tele¬ 
communications system with features like Auto 
Dialer, Incoming and Outgoing Message Buffering, 
Business/Persona I Phone Directory, Program¬ 
mable Operating Instructions, a 12-Character 
Alpha-Numeric Time and Message Display, and 
versatile PRO-COM Software. PRO-MODEM com¬ 
mands are Hayes compatible so you can use most 
existing telecommunications software without 
modification. 

There’s much more to the PRO-MODEM story. See 
your local dealer for complete details. He’ll show 
you how to save time. And money. 


Compare the $495 PRO-MODEM 1200 with any other 
modem on the market. For example, you’d have to 
buy both the Hayes Smartmodem 1200 plus their 
Chronograph for about $950 to get a modem with 
time base. 

PRO-MODEM 1200 is easy to use. A convenient 
“Help” command displays the Menu of operating 
command choices for quick reference whenever 
there’s a question about what to do next. Extensive 
internal and remote seif-diagnostics assure that the 
system is operating properly. Some of the other 
standard features include Auto Answer, Touch 
Tone and Pulse Dialing, and Programmable Intelli¬ 
gent Dialing. 


Prometheus Products, Inc., 45277 Fremont Blvd., 
Fremont CA 94538, (415) 490-2370 








Juggler program from Quark (2525 West Evans, Suite 220, 
Denver, CO 80219, (303) 934-2211), which now has me 
spoiled, I still believe, however, in the value of Thinktank 
for organizing information and writing outlines. 

My remaining complaints have to do with Thinktank's 
implementation on the Apple III, Despite the 256K bytes 
of memory available, you must wait interminably for disk 
accesses—both for program segments and for data— 
because the program is really designed for a 64K-byte 
machine. It takes 5 to 10 seconds for most disk accesses, 
but I timed one at 25 seconds—25 seconds to delete just 
one headline. 

You can redefine edit keystrokes with Thinktank, so 
I tried to make them the same as the Word Juggler com¬ 
mands, which are input with the Apple Ill's numeric 
keypad. Unfortunately, I found that the program did not 
have the logic to distinguish between the keypad keys 
and their main-keyboard counterparts. 

Databases and Trees 

Thinktank has database-management capabilities, 
thanks to the ALPHA command, and the ability to hide 
what you don't need to see. The manual has an exten¬ 
sive list of applications, including "to do" lists, telephone 
directories, and catalogs of collections. I've used the 
program to keep a list of publications that I need to refer 
to in my work. The table of contents lists the names of 
the publications (sorted alphabetically, of course) and 
their page numbers. The actual listing page contains a 


brief description of the publication, the author, and the 
date, 

A topologist will tell you that Thinktank's data struc¬ 
ture is called a tree , a convenient device for lots of math¬ 
ematical endeavors. Computers use trees all the time in 
their internal workings. Users, however, are seldom 
aware of them because programs reveal only the forest. 
Sorting and other database-management operations, for 
example, use trees extensively. With Thinktank's tree 
structure out in the open, we can expect to see some very 
interesting uses made of this program (genealogy is one), 
and we can hope for improvements that will enhance 
its mathematical potential. 

Conclusion 

Thinktank is a refreshing new program, friendly to use 
and well documented. Because it is very important to 
organize ideas before writing, an idea processor can be 
as useful as a word processor. With a few improvements, 
Thinktank could be a total word processor that integrates 
the process of organizing thoughts with the art of 
writing.® 


William R. Hershey (MITRE Carp., IB20 Dailey Madison Blvd ., McLean, 
VA 22102) is a systems engineer with a 8.S. in engineering from Princeton 
and an M.A. in computer and communication sciences from the University 
of Michigan. He is chairman of an Apple III users group in the Washington , 
DC, area and an instructor in computer literacy at the University of Maryland's 
University College. 
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70 MAIN/FRAMES 
DISK ENCLOSURES 
FROM $100 


800D2F 

5" Floppy Maln/Frame 
(10 cards) $392 


5" Floppy Winchester 
Main/Frame (7 cards) 


$380 


2905 

5” Disk Enclosure 


$100 


Write or call for our brochure which 
includes our application note: 
"Making micros, better than any 
ol' box computer" 


sibiksbisic 

8620 Roosevelt Ave./Visalia, CA 93291 
209/651-1203 

We accept Bank America rdf Visa and MasterCard 
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Now Taxan for IBM 


iRGBvision 420 features 640 horizontal line 
I resolution with .38 mm dot pitch, non-glare 
I black face picture tube, 18 MHz bandwidth. 
I Includes cable. 

TAXAN Model 121 (Green) or 122 (Amber) 

I are TTL, 800 horizontal line resolution, 

120 MHz bandwidth. 

I The optional tilt and swivel base with LCD 
I clock, model 110-12, is also available for 
Models 121 / 122. 

I Ask your dealer about TAXAN model 505, 
I256K RAM expansion card for 

18^® IBP1 PC. Circle 387 (or Dealer inquiries. 

Circle 388 for End-User inquiries. 


TAXAN manufactures monitors for nearly every personal computer. 
TAXATVI Corporation, 18005 Cortney Court, City of Industry, California 91748.(818) 810-1291 

See your local TAX/SWVJ dealer or call us for details 




























Hardware Review 


Photo 1: The QDP-300 with a 10-megabyte hard-disk drive and one 8-inch floppy-disk drive. 
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The QDP-300 Computer 


A speedy Z80 at a premium price 


Line end to end all the Z80 systems on the market and 
you could almost circle the earth. From this conglomera¬ 
tion, eliminate the ones that run at less than 6 MHz and 
you narrow the field considerably. Of this group, isolate 
the systems costing more than $6000 and you'll probably 


Edward Joyce 
Free-lance Writer 

end up with one machine—the QDP-300 from Quasar 
Data Products (QDP). 

The speed and price of the QDP-300 distinguish it 
most Z80 systems. The microprocessor hums at 6 MHz, 
compared with to 2 to 4 MHz for most Z80s. The 
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Photo 2: The back of the QDP-300. Two RS-232C serial ports and two Centronics-compatible parallel ports come standard with the system. 


of $6395 buys 192K bytes of memory, including cache. 
Take away 64K bytes and replace the hard disk with a 
floppy disk and you're looking at QDP's least expensive 
system—$3995. The QDP is intended for business users 
who can afford to pay a premium for more horsepower 
to crank through packages like Wordstar, Multiplan, 
IdBASE II, and other software heavyweights of the 
iCP/M-80 environment. 

Photo 1 shows the $6395 hardware package. The top 
cover of the cabinet is attached to the body at the two 
strips of real wood that run the length of the chassis. 
Besides adding an aesthetic touch to the package, the 
wood slats provide a convenient handhold. 

The single floppy-disk drive accepts 1,2-megabyte, 
double-sided, double-density, 8-inch disks. The drive 
also reads and writes single-sided, single-density disks. 

Photo 2 shows the back panel. Serial ports A and B, 
which are driven by a Z80 SIO (serial input/output) 
device, connect to the system terminal and printer. A 
Z80 PIO (parallel input/output) device handles the bit¬ 
banging on the two Centronics-compatible parallel ports. 
The other seven ports are inactive stubs. Serial ports 
C, D, E, and F are for attaching terminals in an MP/M 
multi-user environment. (This article reviews the single- 
user version only.) The auxiliary ports, labeled "Aux. A 
and B " are available for user devices that may be plugged 
into the two open slots on the S-100 bus. Finally, the 
port labeled "Aux. Disk" seems to be designed to en¬ 
able daisy-chaining of disk drives; however, QDP offers 
no hardware configurations other than the one-cabinet 
unit. 


On the left side of the back panel is the fan. There 
must be an axiom in the computer-design cookbook that 
says "cool a powerful computer with a powerful fan." 
The QDP rivals the Digital Equipment Corporation 
(DEC) Rainbow as a candidate for generating jet streams 
in the wind tunnels of General Motors research labora¬ 
tories. Any hard-working machine needs protection from 
overheating, but a system that generates the exhaust 
sound and thrust of a small turbine engine worit find 
widespread acceptance as a desktop computer. A smaller 
fan should be able to handle the cooling load at a frac¬ 
tion of the noise. 

While I'm offering free advice to the designers on the 
physical aspects of the computer. 111 put in my two cents 
regarding the power switch. As seen in photo 1, the 
switch protrudes prominently from the left side of the 
front panel, a little too prominently for my liking. Every 
time I saunter past the machine, I worry about acciden¬ 
tally bumping the switch and possibly flushing a 180-cell 
spreadsheet down the tubes. To avoid electronic disaster. 
I've unconsciously developed the habit of executing a 
quick side step when I pass the computer. My choreo¬ 
graphy would make Michael Jackson jealous. The de¬ 
signers wisely recessed the reset switch; why they left 
the power switch sticking out like a sore thumb is any¬ 
one's guess. 

The inside of the cabinet is shown in photo 3. Most 
of the system logic fits neatly on one board. For instance, 
a Z8G DMA (direct memory access) chip, which manages 
disk-data transfers and memory-to-memory block 
moves, is on this board. Additional circuits and memory 
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Benchmark 

Execution 

Time 

Compilation 
and Link 
Time 

Compilation 
and Link 
Time with 
List Option on 

Pascal Sieve 

16 

25 

27 

(with cache) 

Pascal Steve 

16 

36 

38 

(without cache) 

M BASIC Sieve 

1197 

— 

— 


Table 1: Sieve of Eratosthenes benchmarks were executed on the 
QDP-300 using Pascal/MT+ version 5,5 and Microsoft BASIC 
version 5.2. All times are in seconds. The Pascal compilations were 
executed with and without the 128K-byte cache buffer to 
demonstrate its effect on system throughput. Both compilations 
were performed on the 10-megabyte hard disk . 


At a Glance 

Name 

GDP-300 Model 300FIH10 

Manufacturer 

Quasar Data Products 
10330 BnecksviHe Rd 
Gevefand. OH 44141 
(216) 526-0838 

Dimensions 

19.5 fry 18 by 8 25 inches; 50 pounds 

Computer 

ZiJog ZSOB microprocessor 6-MHz dock; I92K bytes of RAM; 
thnee-slot S-100 bus (two expansion slots); two RS-232C serial 
ports; two Centronics-compatible parallel ports; real-time CMOS 
dock with battery backup 

Disk storage 

One lOmegabyte fixed hard disk; one 1 2-megabyte, double-sided, 
double-density. 8-rnch floppy-disk drive 

Software included 

CP/M-80 version 2.2 fuses I28K bytes for disk buffering). Perfect 
Writer, Perfect Speller, Perfect Filer. Perfect Calc 

Hardware options 

256K-byte RAM disk ($995), SIZfC-byte RAM disk (S1395) 

Documentation 

200-page Users Manual and Osborne CP/M User Guide by 
Thom Hogan 

Prices 

Dual floppy, 128Kbyte RAM system $3995 

Single floppy 10-megabyre hard disk, l92K-byte RAM system S6395 
Single floppy 15-megabyte hard disk, 192K-byte RAM system S6895 
Dual floppy JOmegatyte hard disk 192Kbyte RAM system S7145 
Dual floppy 15-megabyte hard disk. !92K-byte RAM system $7645 


can be placed in the two empty slots of the three-slot 
S-100-bus motherboard, which is shown toward the back 
in photo 3. 

At the very bottom of photo 3, barely visible, is the 
top of a 10-megabyte hard-disk drive manufactured by 
Miniscribe Corporation. The drive interfaces to the com¬ 
puter through a Western Digital WD10GO controller. The 


floppy-disk drive is just above the hard-disk drive; a NEC 
D766AC chip controls the floppy-disk drive. 

A battery keeps the CMOS (complementary metal- 
oxide semiconductor) MM58167 real-time clock ticking 
when the power is turned off. It was a nice feeling to 
have the QDP-300 greet me with the correct time and 
date when 1 unpacked it and typed in the CLOCK com¬ 
mand, A voltage selector lets you choose between a 
115-volt or 220-volt power source. 

QDP provides a 12-month, on-site warranty, managed 
by General Electric Apparatus and Engineering Services, 
which has 50 service locations in the U,S, 

Software 

The QDP-300 first awakes under the control of an 8K- 
byte ROM (read-only memory) monitor. The monitor 
provides the lowest level of housekeeping, including 
booting, system routines, and debugging support. The 
boot logic loads CP/M-80 version 2,2 from either the hard 
or the floppy disk. 

Although the CP/M implemented is version 2,2, QDPs 
programmers have incorporated several features of CP/M 
Plus (or CP/M 3,0). The most outstanding feature, a cache 
BIOS (basic input/output system), divides the 192K bytes 
of total memory into a 128K-byte cache region and a 64K- 
byte CP/M region. The cache region contains much of 
the BIOS, a fresh copy of the CCP (console command 
processor) and the BDOS (basic disk operating system) 
for quick warm booting, and a cache or LRU (least recent¬ 
ly used) buffer for disk sectors. The cache buffer stores 
disk sectors in memory as they are read. When an ap¬ 
plications program requests a sector, the BIOS checks 
the cache first. If the sector is in memory, that is, in the 
cache, it is transferred to the applications program 
without performing a disk read. Transferring a sector 
from memory versus reading it from disk is like deliver¬ 
ing a transcontinental message over the telephone ver¬ 
sus sending it by horse. Programs running in a cache 
environment can increase throughput significantly. 

With much of the BIOS residing in the cache region, 
CP/M's transient program area (TPA) weighs in at a 
healthy 55K bytes without overlaying the CCP, a 
generous allotment that few CP/M 2.2 systems can 
match. Another CP/M Plus feature inherent in QDP's 
enhanced CP/M is the ability to search for command files 
on other than the current drive. If a command file is not 
found on the current drive, the operating system auto¬ 
matically searches drive A for the command. This ob¬ 
viates the need to place copies of commonly used utili¬ 
ty programs on each drive. 

QDP supplements CP/M's standard repertoire with 
several utility programs, the most notable of which are 
HELP, MENU, HCONFIG, FORMAT, SECURE, HARD¬ 
BACK, and RESTORE. HELP adds a little hand-holding 
to CP/M's terse command structure. It supplies on-line 
assistance for the utilities. HCONFIG provides the tool 
for fine-tuning the system. It configures logical drive 
assignments, protocol for the I/O (input/output) ports, 
and the cold-boot auto-load command. 
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Photo 3: The inside of the QDP-300 , The hard-disk drive is on the 
right. Two $-100 bus connectors are in the left rear .; 


At first glance, FORMAT appears to be a typical pro¬ 
gram that writes track and sector-header information to 
a floppy disk in single- or double-density mode. You can 
select 128-, 256-, 512-, or 1024-byte sectors. QDP ap¬ 
parently believes that the variety of options enables 
customization of disk formats for optimal performance. 
I think that providing anything more than the usual 
single and double density (128- and 256-byte sectors) is 
overkill, but the flexibility might suit some discerning 
users. 

SECURE wins the Strange Program of the Month 
award. According to the documentation, SECURE directs 
the Winchester hard-disk read/write heads to a safe 
'landing zone" and "should always be run before power¬ 
ing down the computer" As sure as the sun rises in the 
east, there will be times when either operator forgetful¬ 
ness or an act of nature will cause the voltage to drop 
to zero before SECURE is executed. QDP claims that fail¬ 
ing to run SECURE at power-down will probably result 
in loss of data on the hard disk. This is the first I've heard 
of such a limitation with a Winchester. Certainly there's 
a risk of data destruction if power is lost during a read 
or write operation; however, while the disk is idle, the 
heads shouldn't go diddling-bopping on the platter 
when the current is turned off. It sounds fishy; SECURE 
makes me feel insecure. 

The HARDBACK and RESTORE utilities enable the 
hard disk to be conveniently backed up on eight double¬ 
sided, double-density disks. 

QDP has added several systems features that make its 
CP/M more than just another plain implementation. All 
serial I/O ports are buffered up to 128 bytes. With a buf¬ 
fer that size, exceeding the type-ahead capacity of the 
keyboard is virtually impossible. System software auto¬ 
matically logs hard and soft disk errors, A utility pro¬ 
gram called SYSTAT can be used to display error counts. 
This feature is invaluable for earmarking marginal media 
or drives. Worn or deteriorating disks, for example, 
would post an inordinate number of errors. 


Benchmarks 

Now that I've whetted your appetite with an overview 
of the QDFs innards, I'd like to discuss its most im¬ 
pressive feature—-speed. Table 1 lists the results of the 
traditional Sieve benchmark (see "Eratosthenes Re¬ 
visited: Once More through the Sieve," by Jim Gilbreath 
and Gary Gilbreath, January 1983 BYTE, page 283). The 
QDP clocks in at 16 seconds in Pascal/MT+, about 16 
percent faster than the fastest Z80 Pascal listed in the 
aforementioned article. In Microsoft BASIC, the QDP-300 
runs the benchmark about 19 percent faster than a Z80 
machine running at 4 MHz. 

Table 1 also shows the increased throughput attribut¬ 
able to the system's cache buffer. With the cache buffer 
enabled, the Pascal compilation and link run about 30 
percent faster than without the cache. 

To determine how the QDP-300 fares in word process¬ 
ing, I fed a 3600-word document into the Oasis Systems 
Word Plus spelling checker. Then, for a gross com¬ 
parison, I ran the same document through Word Plus 
on a 2.5-MHz Z80 system with 64K bytes and dual, 
single-sided, single-density, 8-inch disk drives. The QDP 
knocked the socks off the disk-based system, process¬ 
ing the document in 30 seconds, one-tenth the time of 
the slower, albeit older and less expensive, computer. 

Although benchmarks provide salient statistics, true 
appreciation of the QDP's speed comes only when you 
sit down at the terminal with your favorite software. Pro¬ 
grams execute swiftly On my old computer, I typically 
fill up the keyboard type-ahead buffer, then daydream 
while the processor catches up. But on the QDP-300, 
there's nary a moment between pressing the Return key 
and seeing the cursor flashing on the screen, awaiting 
your next command. Adjusting to the speed of the 
QDP-300 is a pleasurable experience. It's like flying to 
a distant city instead of taking the bus. You get to read 
fewer magazines, but you arrive at your destination 
faster. 

Documentation 

The QDP-300's greatest weakness surfaces in its docu¬ 
mentation. The 200-page users manual describes the 
hardware and software poorly. It chalks up demerits for 
its lack of organization, clarity, and comprehensiveness. 
The critical procedure of running the SECURE program 
before powering down mysteriously pops up on page 
38 in a subsection describing the MENU utility. The text 
of the manual betrays its Wordstar origins in sentences 
like this: 'Taking good care of your disks is essential, 
and you will be rewarded with minimum problems. .PA " 
A word such as "optionnumberSwillnotappear" indicates 
that several pages were treated with something bigger 
than a fine-tooth comb. 

The most annoying attribute of the users manual is 
its self-congratulatory backslapping tone. For example, 
the section entitled "Computer Error Messages" starts 
out saying, "One of the most important features of the 
QDP-300 is its unique error handling, both human and 
computer types. QDP was the first microcomputer com- 
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THOTH 


TELLS YOU HOW TO 
ADDRESS PEOPLE 


Designed for everyone from first 
time PC users to old pros, Thoth 
provides you with a confidential 
facility for personnel records 
organized and sorted in 
alphabetical order. Rapid 
interaction between three data 
bases, onscreen help and a fool¬ 
proof escape route help you to 
create records quickly and easily. 


F teium io Peo ple Directory 
M: Change Labels 


PERSONNEL DATA BASE 
_ . MANAGER 


Action Hem Introduction 


Notes 

Welcome to Thom 1 

The Thoth data &ase consists of Ihe 

Following three record types' 

1 Action Item* tthis is an action Hem 
record] 

2, Note Book items 
3 People 

Eiffh group ul records can be accessed 
through ns own directory. When viewing 
any directory, jusl poinl at a record with 
the 111 tie arrow and press iZl to loom to 
that record 


THOTH 


THROWS AWAY 
THE CABINET AND 
KEEPS THE FILES 


Pttople tovohred 


Thoth also helps you keep 
important information in an 
organized fashion for easy access. 
File all your vital facts under 
Thoth. Organized and sorted by 
category and sub-cat a gory, they 
will always be at your fingertips, 


Return to Action Directory 


Zoom Chanye 


ACTION LIST DATA BASE 
MANAGER 


SO MAKE AN 
APPOINTMENT WITH 


Nuiu liL'fT, I moon anl Information 


THOTH 


CalE-gpry 


Nqtea 


Importanl 


This section can oe lilieb with up to 82 5 
char actor a ol importanl inioonalion 
dcu.jl projects clients err perSnnrwl 


You II never miss a deadline or an 
important meeting again 
organize and sort by due date and 
pri ority. The re s no bette r way to 
keep up-to-date than with Thoth 

Thoth has been designed with your 
busy schedule in mind; with a 
friendly suggested retail price of 
$99.95. 

Thoth rc quires IBM H PC with 
DOS 1.1 or 2.0. 128K memory. 
Color graphics adapter and 
color monitor suggested. 


Peapto Irinohrttd 


Return 1b Notebook Director; 
Zoom Change Hiid 


NOTEBOOK DATA BASE 
MANAGER 


Lasl Name Blu 

Fri si Name j 0 hn 

BUSINESS 
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Company Xor Address 

Address 5431 Opportunity Court 

City State 

Cil. Mp3$ Stele MN Zip Code 

Z |, Uodu S5343 Phone 

Pto 1615) 903-0005 E*r Biruictsy 

T,1| i VP Date Base Mgml Spouse 

; Your ciwm labels 

in O 1 

Notes 

0 0 0 

The creator of Ttioth and anotnei fine 

Xor product. Slu Chip PbrEloliO Manager 
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CORPORATION 


FIRST CLASS SOFTWARE 


For the IBM* PC and compatibles 

IB M is a reg istered trademark of I mernat tonal Bu snress Maehrnes Corporal i on. 

5421 Opportunity Court Minnetonka MN 55343 (612) 938-0005 
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VERSATILE DATA REDUCTION, 
DISPLAY AND PLOTTING SOFTWARE 
FOR YOUR APPLE* II 


STRIPCHARTER —Turns your APPLE and Epson MX 
series printer into an economical 4-pen chart recorder. 
Prints and displays continuous 1 to 4-channel strip- 
charts of any length. Ideal for large data sets Numerous 
user-selectable graphics options enhance output qual¬ 
ity . I nclude s 5 d em os on d isk wi th 3 7- page m an ua I $100 

VIDICHART — Proven tool for lab data management 
Fast plots of 4 data sets with scrolling in 4 directions, 
zoom scaling on X and Y axes, 2 types of graphic 
cursors and on-screen STATUS REPORT, even plots 
A/D input while sampling. ADD, SUBTRACT. MULTI¬ 
PLY, DIVIDE, INTEGRATE, DIFFERENTIATE, AVER¬ 
AGE or NORMALIZE data sets with SIMPLE COM¬ 
MANDS. Idea I for spectra, chromatograms, rate curves, 
etc. Includes SAMPLE DATA on disk with 28-page 
manual....$75 


SCIENTIFIC PLOTTER — Draws professions I-looking 
graphs of your data. You choose data formal, length and 
position of axes, 20 symbols, error bars, labels any¬ 
where in 4 orientations. Includes 5 demos on disk plus 
30-page manual.$25 

(For DIF fife and Houston Instrument or H-P 7470A 
ptotter adaptations, add $25 for each option selected.) 


CURVE FITTER — Select the best curve to fit your data. 
Scale, transform, average, smooth, interpolate (3 
types), LEAST SQUARES fit (3 types). Evaluate un¬ 
knowns from fitted curve. Includes 5 demos on disk with 
33-page manual. . $35 


SPECIAL: VIDICHART, SCIENTIFIC PLOTTER, 

CURVE FITTER on 1 disk.. .. $120 

Add $1,50 shipping on all US. orders. VISA m MASTERCARD orders accepted. 

‘Trademark or Appl-g Computer, In tc. 

■ Aft- INTERACTIVE MICROWARE, INC. 
Illll P.O. Box 771, Dept. 3 State College, PA 16601 

■ Ui " CALL (614) 238-8294 for IMMEDIATE ACTION 
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5 1 4" DISK CONTROLLER 


KEY FEATURES 

• Full sector buffering 
Logical sector addressing 
Multiple sector, cylinder operation 
11 bit burst ECC 


1 Self-diagnostic capability 
Automatic sector alternation 
for the diffeetive sectors 

• Automatic Error Retry 

• Industry Standard SASI l/F 


National Computer Ltd . 

LIASON OFFICE IN CALIFORNIA AKEBONG BLDG, 2-842 IWAMJITXCHO 

PHONE: 0081734400® FAXm‘M-0709 CHIYDDA-KU TOKYO. JAPAN 

RHONE: IG3>S£3-6705 TLX:J27542 
FAX;(03|&&4-45S1 


pany to introduce this feature/' The manual goes on to 
describe how the BIOS traps disk errors and enables the 
operator to retry, ignore, or reboot instead of just return¬ 
ing to BDGS. 'In our nasty scenario above things were 
looking pretty bleak " the text continues, "but now comes 
QDP to the rescue!!!" Yuk, 

The description of the configuration program, HCON- 
FIG, begins in a similar vein. "QDP has instituted a 
revolutionary utility program that changes the way our 
microcomputer operating system can be modified by end 
users." Come on, QDP, Any decent implementation of 
CP/M offers disk error trapping in the BIOS and a con¬ 
figuration program for modification of system param¬ 
eters. Does the company really believe that its system, 
which was first sold in 1983, inaugurated these "revolu¬ 
tionary" features? Statements such as these remind me 
of Detroit's annual claims of revolutionary new auto¬ 
mobiles 

To its credit, QDP supplements the documentation 
with a copy of Osborne CP/M User Guide by Thom Hogan. 
Jerry Pourneile recommends Hogan's guide as a "good 
introduction" to CP/M, It's definitely better than the stan¬ 
dard documents distributed by Digital Research, 

Conclusions 

If asked to summarize the QDP-300 in one sentence, 
I would paraphrase a statement from Peter McWilliams's 
The Personal Computer Book: "Ail things considered. I'd 
rather have a good computer with poor documentation 
than good documentation with a poor computer" In my 
experience, this hardware breaks all speed records for 
CP/M-80 programs. And the extra utilities and better- 
than-average BIOS earn the software a gold star. 

The documentation falls short by any measure, but 
QDP's customer representative patiently guided me 
through the gray areas. The information he supplied 
over the phone, coupled with addendums sent a week 
later, filled many gaps in the original users manual. 

Some people may be concerned about investing their 
computing future in a five-year-old company that, quite 
frankly, holds less than the lion's share of the market. 
This risk applies to many technological ventures, but on 
the brighter side, QDP has not retired its development 
staff after one system. The company recently announced 
the QDP-40Q, a six-slot, S-100 bus, Z80B system that in¬ 
cludes the TurboDOS operating system from System 
2000. A 16-bit coprocessor, which will open a path to the 
world of MS-DOS software, is in the works. 

The complexity of the QDP-300 extends far beyond the 
needs of casual and first-time users. The computer's 
largest audience will be shops that employ professional 
programmers and systems houses that specialize in 
packaging hardware and software for small businesses. 
These sophisticated users should have no difficulty justi¬ 
fying the top-dollar price tag of this Z80 screamer.* 


CP/M user Edward Joyce (Rt. 9, Box 149, Charlottesville, m 22 901) re¬ 
ceived ft is baptism in microcomputers at the Department of Computing arid 
Information Sciences at Trinity University in San Antonio, Tbns, 
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'IBM is a trademark of the International Business Machines Corporation. 
‘COMPAQ is a trademark of the COMPAQ Computes Corporation. 



On IBM PC 
compatibility, 
the portable 
computer, and you. 


What is IBM PC compatibility and why 
is it important in a personal computer ? 

IBM PC compatibility refers to a computer's ability to perform like 
an IBM Personal Computer. Its importance can be explained in one word: 
software. You see, the overwhelming success of the IBM PC has created 
a booming IBM compatible software industry. As a result, some of the most 
advanced and innovative software packages available today have been written 
specifically for the IBM PC. So no matter what your business problem, it is most likely that 
the software to solve it already exists. But only a truly IBM PC compatible computer can take immediate 
advantage of these hundreds of state-of-the-art programs. As well as future IBM PC software breakthroughs 

Why are some computers more compatible than others ? 

IBM PC compatibility can be a very relative term. 

For example, a computer featuring the same 8088 microprocessor as the IBM PC, 
but without the necessary compatible disk operating system is not IBM PC compatible. 

Nor are computers advertised as IBM compatible that use 3 ] h n floppy disks (the IBM 
PCs are 5 V 4 ") or magnetic bubble memories. While these computers claim IBM PC 
compatibility, they will not run software written for the IBM PC without modification. 

To make certain of a system's IBM PC compatibility, see if it can run popular 
software written for the IBM PC: Business programs like Lotus 1-2-3™ VisiCalc™ or 
WordStar.'" Games like Flight Simulator" Or educational software from Spinnaker.™ 

For true compatibility, you need a computer that can run all this IBM PC 
software right off the shelf. A computer like the Visual Commuter. ™ 















The Visual Commuter: think of it as an IBM PC to go. 

Commuter offers you a level of IBM PC compatibility unsurpassed in a portable or desk¬ 
top computer. With the MS-DOS "operating system. GW Basic.'" A full 83 key IBM PC identical 
keyboard. And unlike many so-called IBM PC compatibles, Commuter can run virtually all of the 
software written specifically for the IBM PC. Commuter's 5 W floppy disks are inter¬ 
changeable with the IBM PC. It also features IBM compatible color graphics and mono¬ 
chrome support. There's even a port for the IBM expansion chassis built right in. 

76 pounds of power at a very compatible price: $1995. 

If you've ever lugged around a 35 pound computer with a handle, you'll appreciate the 
beauty of Commuter's design. At only 16 pounds (about ha If the weight of other portables in its 
class), Commuter has solved the weight problem that has plagued other full-function portables. Whether 
at work, home, or on a business trip, with Commuter you're travelling light. And atonly 3 V 2 " x 18" x 15" with 
built-in handleandcarryingcase,youcan take it anywhere you can take a briefcase. 

Com m uter. Wi th desk-top computer power i nc I ud i ng a 
16 bit 8088 processor, 128K of memory (expandableto512K),and 
a full 16 line by 80 column optional flat panel display. And built-in 
expansion capabilities for printers, hard disk, communications, and 
external monitors, including your television set. 

Best of all, Commuter is priced atonly $1995. Now what could be 
more compatible than that? 

For more information, call 1 - 800 - 847-8252 (in M A call 
1 - 800 - 462 - 5554 ), or write Visual Computer Incorporated, 135 Maple 
Street, Marlboro, MA 01752. Or visit your local Com muter dealer today, 

Commuter. It can take your business 
places it's never been. 

Visual Computer tocorporaled is a wholly owned subsidiary of Visual Technology Incorporated, COMMUTER is a 
trademark of Visual Computer Incorporated. IBM is a registered trademark of International Business Machines Corporation. MS-DOS, 

GW Basic, and Flight Sirmu I atora re registered trademarks of Microsoft Corporation. Lotus and 1-2-3 are registered trademarks of Lotus 
Development Corporation. VisiCalc is a trademark of VisiCorp, Wordstar is a trademark of MicroPro I nter national Corporation. 

5pi nnaker is a trademark of Spi nnaker Software Corporation, 
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Hardware Review 


The Kaypro 10 

A hard-disk CP/M portable with a large software bundle 

and a small price 

Steve McMahon 

Independent Software Developer 


Kaypro's hard-disk portable computer, the Kaypro 10, 
like its siblings, the Kaypro II and 4, is not a technologi¬ 
cally innovative machine. Kaypro has taken existing 
single-board computer and Winchester hard-disk tech¬ 
nology, combined with a monitor, keyboard, and floppy- 
disk drive and wrapped if all up in a simple bent-metal 
case. 

On another score, though, the Kaypro 10 is very in¬ 
novative, The equipment and power delivered for the 
price are outstanding. At $2795 the Kaypro 10 costs less 
than many stand-alone hard-disk drives. And along with 
its 10-megabyte hard-disk drive comes a sturdy and ser¬ 
viceable CP/M microcomputer, a high-quality, built-in 
terminal, and an astonishingly large software bundle (see 
photo 1). 

So, while the Kaypro 10 may have little to teach us 
about electrical engineering or systems programming, 
and nothing to teach about aesthetics or ergonomics, it 
offers many lessons about what kind of value is available 
for a limited budget. 

Hard Disk or 16 Bits? 

The appearance of this hard-disk computer with soft¬ 
ware for under $3000 will present many computer buyers 
with a dilemma: will they get better performance from 
an 8-bit machine with a hard-disk drive or a comparably 
priced 16-bit machine with floppy disks? 

The answer, of course, will depend on the principal 
purposes for which the computer will be used. Large 


spreadsheet applications, graphics work, high-precision 
computation, and heavy statistical analysis will likely be 
served better by the expandable RAM {random-access 
read/write memory) resources of a 16-bit machine. 

But if you're doing a lot of word processing or data¬ 
base management, you'll probably find that the 8-bit 
machine with the hard disk is faster and more conve¬ 
nient than the 16-bit machine with only floppy disks. 

A reliable hard-disk computer system like the Kaypro 
10 is a joy to work on if you're used to floppy-disk-only 
systems. The advantages are speed and capacity. The 
Kaypro 10 reads and writes material to and from the hard 
disk at a rate two to four times faster than the floppy 
disk. Programs run faster and records are found more 
quickly (see table 1). 

The difference in capacity adds up principally to great 
advantages in convenience. Working with the 10,1 found 
1 could keep all my current projects on the hard disk 
along with all the tools I needed to do the work, such 
as word processors, spelling checkers, compilers, and 
database programs. I could switch easily and quickly 
among projects and tools. Floppy-disk handling, and the 
subsequent likelihood of damaging disks, was cut to a 
small fraction of what it was on a floppy-disk-only sys¬ 
tem. I got a lot more done in the same time because I 
spent less time with the logistics of getting the right files 
onto the right floppy disks at the right moment. 

For people doing a lot of database-management work, 
the added capacity of the hard disk may be not only con- 
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Photo Is The Kaypro 10 and its documentation. Even glancing through all the documentation for the extensive software bundle is a major chore. 


venient but necessary* It enables rapid access by more 
than one index to records that previously had to be 
stored on separate disks. 

The Winchester 

A Winchester-type fixed hard disk is what makes all 
of this possible in an inexpensive portable. The two- 
platter, 10-megabyte drive manufactured by Tandon is 
sealed in its own container and double shock-mounted 
inside the 10. The sealing of the drive protects it from 
a possibly dusty or moist environment. Because there 
is only one drive, which cannot practically be removed, 
the drive must be backed up by copying its contents to 
floppy disks* The floppy disks can then be removed and 
protected* 

Safety 

Included with the Kaypro 10 is a safety program that 
is an important part of the portability of the machine. 
The safety program must be run before the 10 is turned 
off* The program causes the hard-disk read/write heads 
to be withdrawn to a data-free 'landing zone"' where the 
heads can do no damage if they accidentally strike the 
disk surface during movement of the computer* 

The 10 also automatically deselects the hard disk 
whenever it is not in use for more than a few seconds* 
While this probably slows the 10 down some on hard¬ 
disk access, it cuts the chances of damage to the disk 
if power is interrupted* 


Tim© (Seconds) 


BASIC Benchmarks 

Kaypro 10 

IBM PC XT 

Disk Write (64K bytes) 

Floppy Disk 

65 

29 

Winchester 

15 

8 

Disk Read (64K bytes) 

Floppy Disk 

17 

23 

Winchester 

9 

8 


Table 1: Disk read and write speed comparisons of the Kaypro 
10 and the much more expensive IBM PC XT The comparison 
mainly serves to highlight the slow speed of the Kaypro's floppy- 
and hard-disk write routines * The Kaypro test was made with 
Microsoft's BASIC-80, which is included with the 20. BYTE's 
benchmarks are listed in the January 1382 BYTE, page 54. 


Transporting the 10 

Calling the 10 a portable is pushing the definition of 
portable* At 30 pounds, it's a hefty burden to carry for 
more than a block or so. Anyone doing that will also 
discover that the carrying handle is quite uncomfortable* 

Nonetheless, the 10 folds up into a neat package that 
can be carried easily to a car parked nearby or it can 
be moved from room to room* The 10 fits under most 
major-airliner seats—a popular benchmark for porta¬ 
bility—as long as you avoid the window seats. You won't 
have any leg room left over, but it's much preferable to 
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Photo 2: The complete character set of the Kaypro 10. The 10 in¬ 
cludes a good collection of graphics characters. 

checking the computer as luggage (a Kaypro technical- 
support hotline employee told me this would constitute 
abuse of the computer). 

If you carry the Kaypro around much you should 
definitely get a cover of some sort for it. Even folded up 
for transport, all the Kaypro 10's ventilation slots are com¬ 
pletely open to dust and moisture. 

The 10 I tested survived my carrying it around from 
day to day with no difficulty at all. While I didn't 
deliberately drop it, I did bump it around some, and 
nothing went wrong. The machine also survived being 
shipped across the country twice without accumulating 
any bad spots on the hard disk in the process. 

By this measure, Kaypro's shock-mounting system for 
the Winchester seems to be a success. Despite this, I have 



Photo 3: A close up of the Kaypro 10's display. Note the very high 
resolution and the fact that character spacing is a bit uneven. 


one complaint: the Kaypro 10 User's Guide offers no guide¬ 
lines at all on how to transport the machine safely or 
what kind of shocks it can be expected to survive. Pre¬ 
suming that the hard disk is vulnerable, I found this to 
be a distressing omission. 

The Display 

The folks at Kaypro have certainly packed a beautiful 
monitor into this metal box. The 9-inch non-glare screen 
holds a full 25 rows (only 24 easily available to the user) 
and 80 columns of very clear green-phosphor characters. 
The characters are composed of 14 dots vertically by 7 
horizontally, with 3 of the 14 vertical dots used as true 
descenders (see photo 2). The screen's resolution is much 
better than the Kaypro II's and the characters are a lot 


At a Glance 

Name 

Kaypro IQ 

Manufacturer 

Kaypro Inc. fformerly Non-Linear Systems] 

533 Stevens Ave. 

SoJana Beach, CA 92075 
(619} 755-1134 

Dimensions 

19 by 17 by 9 inches (when closed for transport); 30 
pounds 

Components 

Processor: 4-MHz 280; Memory: 64K bytes RAM; Display: built- 
in, high-resolution 9-inch green-phosphor; 80 by 25 display 
with underline, reverse-video, half-intensity, blinking, or in com¬ 
bination, Graphics Format; 160- by 100-pixel graphics-plus- 
character graphics. Keyboard; 75 fuJFASO keys in Selectric-styie 
layout; T 4-key numeric keypad and 4-key cursor vector pad 
double as user-definable function keys 

Mass storage 

I shock-mounted Iomega byte (8944K bytes available] fixed hard¬ 
disk drive subdivided into two logical drives; 1 half-height double- 
sided, double-density 39QK-byte floppy-disk drive 


interfaces 

I Centronics-type parallel printer port; 2 R5-232C serial ports; I 
light-pen port 

Software 

CP/M version 2 2 with enhancements for easier employment of 
user areas. Ward Processors: Wordstar version 3.3, Perfect Writer 
version 1.20. Spreadsheets: Perfect Calc version 1.30, Chang Lab's 
Microplan. Spelling Checkers: The Word Pius, Perfect Speller 
Database: Perfect Filer Programming Languages: Microsoft BASIC. 
CBASJC, and Topaz Programming's 5-BASJC Communications: 
Superrerm, a smart-terminal program with XMODEM protocol 
option. MUFBAR disk-backup system. Assorted games 

Options 

Kay link ma infra me-rcMiiJcroeomputer synchronous communica¬ 
tions package Kay net networking system. Contact Kaypro for 
prices and availability 

Documentation 

Kaypro JO User's Guide, approximately 150 pages, from Kaypro. 
Manuals for ail software items (except games), Reference cards for 
Wordstar and ail the Perfect Software. A current copy of Kaypro's 
magazine Profiles 

Price 

$2795 
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A printer should complement your computer, 

not compromise it. 
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It's a simple fact that your small computer can compute a 
lot faster than your printer can print, A problem that be¬ 
comes even more frustrating in business, when your com¬ 
puter is tied up with your printer while you're ready to move 
on to other work. 

Of course, the only thing more frustrating than waiting 
on a slow printer is waiting on a printer that's down. And 
unfortunately, chances are the initial printer you purchased 
with your computer system just isn't designed to work on 
continuous cycle high volume printing. 

More than likely, you’ve already experienced one, if 
not both of these frustrations. But now, you can turn printer 
frustration into printing satisfaction with the new Genicom 
3014,3024,3304 or 3404. Professional printers for personal 
computers... price/performance matched. 

Designed and built to increase productivity and maxi¬ 
mize the value of your personal computer, the range of 3000 
PC printers offers 160-400 cps draft, 80-200 cps memo, 
and 32-100 cps NLQ printing...performance for both high 
productivity and high quality printing. 


The 3014/3024 models print 132 columns, white the 
3304/3404 models give you a full 136 column width. The 
3304 and 3404 models even offer color printing. 

Each printer is easy to use, lightweight, functionally 
styled and attractive. And you can choose options from 
pedestals and paper racks to document inserters, sheet 
feeders and 8K character buffer expansion, plus more. 

Genicom 3000 PC printers feature switch selectable 
hardware, dual connectors and dual parallel or serial inter¬ 
faces, plus software emulations for Graftrax Plus and Oki- 
data Microline 84 Step II. So your current system is most 
likely already capable of working with these Genicom print¬ 
ers without modification. 

Most important, the Genicom 3000 PC printers are 
quality-built, highly durable printers designed for rapid, con¬ 
tinuous duty cycle printing. 

So why wait? And wait. And wait. Get a Genicom 3000 
PC printer now. 

Genicom Corporation, One General Electric Drive, 
Dept, C411, Waynesboro, VA 22980. 


GENICOM 

The New Printer Company. 

See us at 

COMDEX/SPRING 

Booth 3650 
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For the solution to your printing needs call 

TOLL FREE 1-800-437-7468 

In Virginia, call 1-703-949-1170. 

Circle 182 on inquiry card. 
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more readable than the ITs (see photo 3), 

1 don't think most people will have any problems 
reading this display, despite its relatively small size. It 
was quite readable under a variety of lighting conditions 
and at distances from very close to 5 feet away. In fact, 
I found this screen to be a lot more comfortable to work 
with for extended periods than many 12-inch monitors 
on nonportable computers. 

The only advantage these larger, separate monitors 
have over the Kaypro's is that some may be easily ad¬ 
justed for height and angle. Adjusting the Kaypro's 
monitor position or angle involves moving the whole 
machine laterally and propping things under it. It would 
have been nice if Kaypro had provided an adjustable 
stand to compensate for users' preferences and work¬ 
ing conditions. 

The 10's monitor is versatile as well as readable. It offers 
reverse video, half-intensity, underlining, blinking, and 
any combination of these video effects. Most of the 10's 
users won't see much of this versatility, though; only a 
small number of the programs included with the 10 make 
use of even the reverse video. 

The reverse-video effect was very irritating to my eyes 
when it occupied more than a tiny portion of the screen. 
Unfortunately, Kaypro chose to make Wordstar's menus 
and status line appear in reverse video. The result is a 
glaring screen that makes it hard to concentrate on the 
text at hand. I was able to solve this problem by patch¬ 
ing Wordstar to use half-intensity type rather than 
reverse video for its menus. Users who don't know how 
to patch Wordstar and don't have a sympathetic dealer 
won't be so lucky. 

There shouldn't be any trouble getting applications 
software that will operate acceptably on the 10's screen 
because Kaypro imitated the popular Lear-Siegler 
ADM-3A methods for clearing the screen and address¬ 
ing the cursor. Getting commercial software to use the 
previously mentioned video effects, though, will require 
some extra work on either the user's or the software ven¬ 
dor's part, because Kaypro went its own way in deter¬ 
mining the codes to invoke these features. 

Graphics 

Ultrahigh resolution for text does not mean high res¬ 
olution for graphics. The 10 offers bit-mapped pixel (pic¬ 
ture element) graphics, but the resolution is only 160 by 
100 pixels. These plump pixels can be used for bar charts 
if there aren't too many bars and there certainly will be 
a few games written to make use of them. But my guess 
is that there won't be a whole lot of use made of the IQ's 
pixel graphics by applications programmers. If you're 
thinking of purchasing the 10 rather than another com¬ 
puter because of the 10's graphics, you should think 
again unless you're only after a taste of graphics pro¬ 
gramming. 

The 10 also offers a good set of graphics characters that 
should prove marvelous for drawing up sharp menus 
or such. The graphics characters aren't documented in 
the manual, but Kaypro includes the source code for the 


210 BYTE May 1984 


Circle 366 on inquiry card. 



























THE BUFFER M) FT. 


Who Stole The 1500 Letters 
From The Computer? 

Let’s just say you’ve got to 
send a letter to 1500 different 
people. Would you like to 
spend 22.5 hours* or 
60 seconds of 


o\* 








computer 
time? 

With 
a garden- 
variety 
buffer, the 
computer has 
to mix, merge 
and send 1500 

addresses and 1500 letters to the 

buffer. Trouble is, most buffers 
only store about 32 letters. So after 
32 letters, the computer’s down 
until the printer’s done. Altogether, 
you’re talking 22.5 hours. 

In the case of our new (not to 
mention amazing) 
there s „ ShuffleBuffcr, 

that ' s ^rneaanr,,, com P utcr time 
Citings m is 60 

°ejj 6ve ' 3nus "ip ts , rew seconds 
Z Hat. 

,<r O”- Just give 
ShuffleBuffer one form letter and 
your address list, and it takes care 
of the mixing, the merging, and the 
printing. But that’s not all 
ShuffleBuffer’s stolen from the 
computer. Oh, no. 

Who Changed and 
Rearranged The Facts? 

Again, ShuffleBuffer’s 
the culprit. You want 
to move para¬ 
graph #1 
down f* 

where 
#3 is? 

Want 
to add a 
chart or 
picture? No 

problem. No mystery, either. Any 
buffer can give you FIFO, basic 
first-in, first-out printing. And some 


buffers offer By-Pass; the ability to 
interrupt long jobs for short ones. 
But only ShuffleBuffer has what we 
call Random Access Printing — the 
brains to move stored information 
around on its way to the printer. 
Something only a computer could 
do before. Comes in especially 
handy if you do lots of printing. 

Or lengthy manuscripts. 

Or voluminous green 
and white spread ^ ^ 
sheets. And by the 
way, ShuffleBuffer ^ 
does store up to 
I28K of information 
and gives you a 
By-Pass mode, too. 

And Who Spilled The 
Beans 239 Times? 


Who Wants You To Catch 
A ShuffleBuffer In Action? 

You guessed it. We do. Just go to 
your local computer dealer and ask 
him to show you a ShuffleBuffer at 
work. Or, you can call us 
v v* at (215) 667-1713, and 
we’ll clue you in on 
all the facts directly. 

Based 
on an average 
4000 character letter 
^ t? & 128K buffer. 



pi o TVi*- Vi 11 
l MIN* ^ 



Most buffers can’t 
tell the printer to 
duplicate. If they can, 
they only offer a 
start/stop switch, 
which means you’re 
the one who has to 
count to 239. Turn 
your back on your 
buffer, and your 
printer might shoot out 
a room full of copies. 
ShuffleBuffer, however, 
does control quantity. 

Tell it the amount, and 
it counts the copies. 

By itself. 

So, What’s The Catch? 

There isn’t any. 

Sleuth 
around. 

You won’t 
find another 
buffer that’s as slick a 
character as this one. 

You also won’t find one that’s 
friendly with any parallel or serial 
computer/printer combination. 
This is the world’s only universal 
buffer. 

With a brain. 
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P^ShuffleBuffer 


The Buffer with a Brain 


«S 


Interactive Structures Inc, 
146 Montgomery Avenue 
Bala Cynwyd T PA 19004 
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Peripheral Networking Now 



Buy ASCI intelligent Port Expanders 


* Eliminate Manual Switching by Remote 
Control 

* improve Productivity and Reliability 

* Share Printers. Modems or Plotters 

* Expand Computers or Terminals 

* Use Matrix Switching for Multiple Trans¬ 
mission or Security 

* Supports Polling and Queing 

INSTANT COMPATIRUJTY with new computer devices 
and MAJOR OEM PRODUCTS: 

Altos — Burroughs — Data General — DEC 
HP, — IBM — NCR — Northstar — Victor 
and other key manufacturers. 


Call 213-793-8970 to EXPAND YOUR SYSTEMS 
TODAY 

"Advanced Systems Concepts Inc. 
435 N. Lake Ave,* Dept b 5 
Pasadena CA 9 It o i 

800-824-7080 Telex: 701 215 


k 


THE 

PURCHASING AGENT 


We can buy any microcomputer product lor you Irom our 299 participating 
wholesalers. Here are the net prices on a lew of the 7,000 products we can buy lor 
you, acting as your purchasing agent. 

COMPUTERS COMPUTERS MONITORS 


4,199 

5,725 

9.027 


4.065 
4,1 79 
6.459 
6,462 
5,556 
9,W7 
6,462 
1,722 


RAM 17* 

Sys 616A RAM 21* 

Sys. 816AH* 

Sys. 816C - 
Sys.fll6CH T 
Sys. 616D‘ 

Sys. 616E* 

Sys 

*Corm>ieloiy Assembled 

M Drive- H 1.100 

RAM 21. 120K. 14Mhf 706 
RAM22.256K 1,292 

Pragma! it: 20-meg 2,990 
Pragmatic 40 meg 4.656 
Columbia Sys . 2 32QK 2.7?9 
Sys 12 rtrtftQ 4 119 
Sys . portable 2,320 
Conus Concept. 256K 2.999 
Eagle 1630 4.699 

Mokulir 5** BIO m*g 4,646 
NEC APC-H03 2 999 

APC-H12 Col Graph 61ft 
APC-H26, lOrneg 2 172 


Noithslai Advaotagf 

wfDual FtoNMUS 2.107 

wf5 ift(W 3.249 

Onyj C5Q02A. 256 K. HM 9 922 
Sage ILwQ-BWK 3.470 

IV. w) 13 meg 5.B30 

IV «/4JDFiteg. 7 965 

Sanyo 555, «!2-160K 1.100 

Tele* ideo T$ 160SPC 2,356 
TPC-2, per t CALL 
Zenith ZF TG0-2T 2.157 

ZF 119-22 2.605 

120-32 4 245 

Ah Dlhets CALL 

HARD DISKS 

Cotylii 11 mag mrfmi 2 299 

Taiignta 20meg wrtape 1.097 
All Diners CALL 

IBM PERIPHERALS 

ISM PC. mono, 2 330K 2.950 

Key trorti-cs 5150 Keyboard 109 

MODEMS 

Hayes 1200 499 

US Robotics Password 349 


Amitok RGB 11 

450 

NEC 1203 

532 

1410 RGB 

m 

Print* ton RGB wlcibli 

465 

AH albers 

CALL 

PLOTTERS 


Houston Inilf.. DM P 41 

2.321 

SlrobvM tOQ 

461 

All UlKcufi 

CALL 

PRINTERS 


An«NH 962SB pai 

MOO 

C, ItohA 1(320 

534 

Dm bio 630 API 

1.615 

NEC 7710 

T.9O0 


CALL 

Toshiba R 1340 

799 

All tubers, 

CALL 

TERMINALS 


ratowdK 925 

71& 

wrsE yvv so 

539 

AH ulNUi 

CALL 

TAX SOFTWARE 


Mkratih 

CALL 


CALL US FOR THE NET PRICE ON ANY OF THE 7,000 OTHER 
PRODUCTS WE CAN BUY FOR YOU AS YOUR PURCHASING AGENT. 


Since 1980 


F.O.B. shipping point Prices subject to change without notice. B 84 5 

THE 

PURCHASING AGENT, INC* 



574 Weddell Drive, Suite 5 
Sunnyvale, CA 94089 

(408} 744-0646 


10's menus, all of which make use of the special charac 
ters. (You'll have to hunt for these, though, as the Useri 
Guide doesn't tell you where to look.) 

The Keyboard 

The 10's detached keyboard covers the monitor and 
floppy-disk-drive opening when the machine is pack! 
aged for travel. In use, the keyboard is connected to thj 
back of the computer by a curly cord similar to the on] 
that connects most telephones with their handsets (iJ 
fact/ the modular jacks and connectors are exactly thJ 
same). The cord allows you about 3 feet of play withoul 
stretching it too far, so I had no trouble finding a coml 
fortable place to put it for typing. 

The touch of the keyboard is smooth and consistent] 
but extremely light. Even though I am accustomed t] 
light keyboards (I use a Kaypro II), I still make a lot morj 
errors than usual when working with the 10. Presuml 
ably, if you type only on this keyboard you'll get useJ 
to the light feel, but it might be difficult to switch bad 
and forth between the 10 and other keyboards. 

The keys themselves are well designed and convel 
niently arranged; for instance, the Return and Shift key] 
are large and placed where most touch-typists exped 
them. The keyboard makes a noise that sounds like ] 
cross between a squeak and a click when keys ar| 
pressed or when they repeat. The sound is not ad 
justable, but the manual does tell you how to turn it ofll 

All the keys repeat when held down for more than J 
fraction of a second—Tinless you are holding down thJ 
Control key at the same time. Control characters don' 
repeat. I found that to be quite a problem, particularl] 
when using Wordstar and Perfect Writer, until I leameJ 
how to use the function-key facility to put frequentl] 
used control characters on the numeric keypad, wherl 
they can repeat. This worked well, but it would havj 
been better if the control characters repeated when useJ 
normally. 

The function-key facility is one of the nicest but alsJ 
most poorly documented of the 10's facilities. Each q 
the 14 keys on the numeric keypad and the four addi 
tional cursor-control keys can be redefined to producJ 
the equivalent of up to four keystrokes when pressed 
A program, Config.com, included to accomplish this re 
definition is well designed and also lets you change thl 
default printer port and the data-transmission rates q 
both serial ports. The problem is that there is only a bria 
and very incomplete mention of this important prograrj 
in the L/ser's Guide . Many users will never discover thal 
they have function keys. 

The Operating System 

When using nearly 10 megabytes of storage, it's critical 
ly important to be able to subdivide the directory so thd 
the whole multiscreen mess doesn't appear every tim] 
you ask for a directory. CP/M versions 2.0 and later (th| 
Kayprcfs is 2.2) solve this problem by allowing each driv] 
to be logically broken into as many as 16 user areas. Ead 
of these user areas is invisible to each other area, evei 
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DAISYWHEEL 


PRINTER HAS PC 


COMPATIBILITY 


$599 






. _J£ : 

COMPATIBILITY 


If word processing has become increasingly important 
in considering the growth of your personal computer 
system, then your choice in selecting a printer should be a 
major decision, not a major investment. If PERFOR¬ 
MANCE, COMPATIBILITY and PRICE are significant fac¬ 
tors in determining your decision, then the Juki Model 
6100 Letter Quality, Daisywheel Printer will benefityou, 
Here's why... 


Engineered for precision performance, the Juki Model 
6100 has been field tested and proven for accuracy, 
reliability and versatility. It prints bi-directionally at IB 
cps, has proportional spacing, 10/12/15 pitch and per¬ 
forms the latest word processing functions including 
superscript, subscript, bold/shadow printing, double 
strike, underlining and graphics. It houses over 40 built-in 
control commands, has a buffer memory expandable to 
8k, and operates on a linear induction motor ensuring 
accurate positioning. Also, the Juki Printer is lightweight 
and conventional in design, has a low noise level and is 
available with a Tractor Feed. *TraCtor Feed optional. 


Interface it... the Juki Letter Quality, Daisywheel Printer 
is compatible with all major persona! computers and is 
equipped with Centronics Parallel interface as standard 
equipment and is available with the R5-232C Serial con¬ 
nection as well. It conveniently uses IBM Selectnc™ rib¬ 
bons and 100 character Royal/Adler™ daisywheels with 
a variety of type styles to choose from, 


With all the advanced features of a higher priced unit 
combined with convenience and dependability, the low 
cost of the Juki Model 6100 adds up to one thing... hard 
copy at a soft price. 

At $599.00 the Juki Model 6100 Letter Quality, Daisy- 
wheel Printer will complement your personal computer 
system with a minimum investment. 


Contact your local 
Juki Distributor for 
further details. 


|UKI INDUSTRIES OF AMERICA, INC 


ACORN DATA PRODUCTS 
7304-1 South Alton Way 
EngltttQQii. CQ BOt 12 

303/77 9 6644 
Serving; 

MT.WY.CQ.UT.NW 


BUTLER ASSOCIATES.INC 
02 A Winchester Street 
Hevrlon, MA 02101 
6l7/964-5270 
Serving; 

ME.NK, Y7,CT,fil.MA 


COMPUTER SERVICES 
INTERNATIONAL CQHP 
560 Sylvan Avenue 
EnileTrtfiftCUm.N.LQlSaZ 
201/ 569-6300 
Serving: METflD NY.E.PA NJ 


GENTS* ASSOCIATES, INC 
7685 Currency Drive 
Orlando, FL 32809 
305/059-7450 
Serving: 

TN.NC. SC.MS LA.AUjAJL 


. 

INFORMATION SYSTEMS, INC. 
2420 E Oakton Street. Unit* 
Arlington Heights, IL 60005 
312/220-5480 
Serving: 

WULMN-IAmNCHD.JCSSD 


INTERNATIONAL BUSINESS 
SYSTEMS CENTER 
7023 Little River Turnpike 
Aftnandale, VA 22003 
703/750-3005 
Servirtg:Mfl,DE,UC,VA 


OSS MANN COM PUTE! 
TECHNOLOGIES FHC. 
6666 Old Co Hamer Roai 
E. Syracuse, Hf 130S7 
3I5/437-S66B 
Serving: UPSTATE NY 


SIGMA DISTRIBUTING 
2110 lIGth Ave.H E 
Believue, WA 98005 
200/454-6307 
Serving: 
WA.0R.iMH 


SOUTHERN MICRO 

! STAR-IRONIC 

TECHNOLOGY MARKETING CORF 

VITEK 

WESTERN MICRO 

NATIONAL HEADQUARTERS 

WEST COAST: 

DISTRIBUTORS 

1 DISTRIBUTOR CO. 

2300 Valley View Lane 

630-6 Boardwalk Avenue 

technology 

JUKI INDUSTRIES OF AMERICA. INC. 

JUKI INDUSTRIES OF AMERICA. INC- 

0700 Royal lane 

Irving, U 75003 

214/255-6630 

23571 Freeway Park Drive 

Suite 109 

Pallas. TJC 75234 

San Maicns. CA 92063 

10040 Buhh Road 

DA DIVISION 

CALIFORNIA DIVISION 

Farmington Hills. Ml 46024 
313/4^-7566 

ElB/744-0305 

Cupertino, CA 95014 
401/725 1660 

299 Market Street 

3555 Lorn it* Boulevard 

214/243-7994 

Serving; 

Saddle Brook, NJ O7602 

Terrance. CA 90505 

Serving: H.OX, AR, LA 

1 SerYin S :MUN,0H r XY,W,PA,WV 

Serving: TX, DK.ARAA 

S CA 

Serving N CA.NV.A2 

201/366 3666 

213/325-3093 
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Photo 4: The Kaypro 10's main menu. 

though they take up space on the same disk. Size of user 
areas is flexible; each could potentially contain nothing 
or utilize the entire disk* 

Kaypro made a couple of modifications to the CP/M's 
CCP (console command processor) that make a world 
of difference in the usefulness of the user-area feature. 
The modified CCP displays the current user area along 
with the current drive letter whenever it prompts the 
user for a command line* So the usual CP/M A > prompt 
is replaced with AQ>, A1 >, *.A15>, depending on 
which user area you're logged to* Also, whenever a com¬ 
mand file is asked for that can't be found in the current 
user area, the CCP searches user area zero for the pro¬ 
gram. This means you can place most of your utilities 
in user area zero and they'll be available no matter what 
area you're logged to* (Unfortunately programs like 
Wordstar can't find their overlays in different user areas, 
so there are still problems*) These little changes save a 
lot of time and trouble in day-to-day work* 

Hard-disk Backup 

Hard-disk backup should be easy and reliable* Win¬ 
chester drives may be more reliable than floppy disks, 
but they still make errors* With the capacity of a hard 
disk, a directory error or a hard-disk failure can make 
a real mess* 

Fortunately, Kaypro has included a quite workable 
hard-disk backup system with the 10. The MUFBAR 
(multi-floppy backup and recovery) system will back up 
anything, from an entire user area to individual files, 
from the hard disk onto floppy disks. 

MUFBAR will automatically break up very large files 
onto multiple floppy disks if necessary. This capacity is 
an important one if you're thinking of keeping a laige 
database on the 10* This backup program also gives you 
the ability to "stamps' backup disks with a note about 
the time and contents of the backup* 

What the program won't do is tell you which files need 
backing up. As provided by Kaypro, CP/M offers no 
facility for marking files that have been changed so that 


just the changed files may be backed up. This means that 
either you'll have to keep a list of what files have been 
altered since the last backup or you'll have to back up 
all the files every time* Because the hard disk contains 
the equivalent of about 23 floppy disks, the latter would 
be a burdensome task* 

In an environment where several people use the 
machine and each can't be disciplined to keep records 
of files changed, a floppy-disk backup system could 
mean courting disaster, no matter how convenient the 
backup program is. Such users would be well advised 
to look for a hard-disk computer with a better backup 
system, even though it is likely to be a far more expen¬ 
sive system than the 10* 

Menus 

The Kaypro 10 includes a set of menus extensive 
enough that many users may be able to completely avoid 
learning CP/M if they wish. 

The master menu (see photo 4), which automatically 
runs when the 10 is turned on (this auto-load feature 
may be turned off easily by running a program called 
Nomenu.com), enables you to run any of the major pro¬ 
grams provided with the Kaypro. All you have to do is 
move the cursor to the program desired and press the 
Return key* Brief explanations of what each program can 
do are provided in an information area on the right side 
of the menu. The explanations change depending on 
where you have positioned the cursor* 

The main menu chains into a set of subsidiary menus 
in cases where there are more decisions to be made* 
These special-purpose menus follow exactly the format 
of the main menu* All are quick to use and intelligible* 

I liked these menus a lot better than any of the other 
menu systems I've seen on inexpensive microcomputers. 
The reason the Kaypro menus worked, though, didn't 
have as much to do with the menu design as with the 
hard disk* Most microcomputer menu systems break 
down because all the applications you might want to run 
are not available on the same disk* Thus, the menus lead 
you through disk changes in a way that necessarily 
leaves room for errors the menu system can't deal with 
well. This problem goes away when the menu can im¬ 
mediately run the desired application* 

The hard disk also eases up the space constraints that 
hinder the designers of a menu system. The 100 or so 
kilobytes an adequate menu system might require is a 
big sacrifice on smaller-capacity, floppy-disk-only 
computers. 

The 10's menus, though generally very useful, do have 
some annoying flaws: chief among these is that there 
are some important omissions from the menus* For ex¬ 
ample, the hard-disk backup system is completely menu- 
driven, except for the fact that you can't format a floppy 
disk from the menu* So backing up disks requires you 
to leave the menu system* Anything that makes the 
backing-up process harder or more confusing is a real 
problem. 

Also, there is no easy way for you to customize the 
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OUTSMARTS 

HAYES 


Take a look at both and you’ll dis- 
cover the Novation Smart-Cat™ 
modems give you everything 
you get with the Hayes Smart- 
modem—plus some extras. 

Off-the-shelf software 
It’s a draw. There’s a lot of 
software for both. 

For the Smart-Cats, there’s ASCII 
Express ‘The Pro/’™ Crosstalk XVI™ 

Transend™ and more that let you do 
virtu al l y an y th ing you*d 1 ike. N o 
compromises. 

Only on the Cats: 

Instant status report 
Place a call and your Smart-Cat knows 
what’s going on every microsecond. Fail to get 
a dial tone? Your Smart-Cat tells you right now. 

With Hayes, you can wait through an entire call- 
answer cycle—then wonder what went wrong. 

Dial tone detect on tong distance 
With special long distance telephone services, you 
muse wait for dial tone parr way through a long dialing 
sequence. The Hayes modem relies cm a pause—which 
works if things go just right. Smart-Cat waits, detects 
the tone, then completes dialing. It alimys works. 

True, automatic “redialing” 

The Hayes modem gives you a simple Re|>ear of the 
last command. Enter another command since you last 
dialed and you’ve lost the number. 

Smart-Cats give you both Redial and Retry Redial 
calls the last number dialed no matter what has 
happened in between. 

Retry keeps retrying on a busy signal A handy 
time-saver. 

Easy on-line commands 

With Hayes, you need escape and re-entry codes when 
on-line. With the Cats, just enter a single command— 
or even string a bunch together. Smart-Cats follow them, 


contacts. 

Test everything 

The Hayes modem has only internal 
self-testing. But the Cats do more. 
They also test the rest of the 
communications loop. At 
1200 baud, the Cats can 
automatically run data over 
the line, through the other 
modem arid back. You know 
if your modem is right. You 
know 1 if the rest of the loop is right, too. 
Novation LSI vs, Hayes discrete 
components 

Large Scale Integrated (LSI) circuits—more and 
more logic on a smaller and smaller chip—is today’s 
technology. It’s the breakthrough that has made per¬ 
sonal computers possible. It eliminates all kinds of parts 
and adds all kinds of logic. Our LSI does something else 
extremely logical. It cuts costs. 

$595* (Novation) vs, $695* (Hayes) 

The Smart-Cat 1200 is $100 less than the Hayes 
Smartmodem 1200. Now that’s a lot smarter 

Lower price, LSI technology, lots of software—and 
no waiting. You can see them now at your computer 
store and let your computer out tonight. 

Novation , Inc, 20409 Prairie Street, Box2875 
Chaiswonk CA 91311 - (800) 423-5419 
In California: (818) 996-5060 



NOVATION 



ASCII Express "The Pro" >s a trademark of South western Data Systems 1 Crosstalk X Vi is a trademark al Microsluf Inc -Transend is a trademark of SSM F^icTUCOmpuler Products, Inc 
Smart-Cat a trademark ol Novation ■ Hayes is 3 tradename c! Hayes Microcomputer Products. Inc 'Suggested retail prices 
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HMKHHY PEHSDNAL. COMFUTEK 
SPECIFICATIONS 


OPERATING 
SYSTEM 
MS I JOS Version 
I.ii. r > or 2,11 with 
G.W. 

BASIC 
MICRO¬ 
PROCESSOR 
Hipfh’Spend HI-hit 

&m 

DISPLAY 
SCREENS 
High Definition 
monochrome 
display. 

Hiffh resolution 
color display. 

IBM compatible 
graphics. 
COMMUNI¬ 
CATIONS 
Built-in 
Asynchronous 


KEYBOARD 
8-1 keys, 6 ft. cord 
AUXILIARY 
MEMORY 
Up U> two internal 
5U f ' diskettes 
JOMR in Le trud 
fixed disk when 
configured with 
single diskette. 
USER MEMORY 
Standard I2SK 
bytes, expandable 
ta640K 

DIAGNOSTICS 
Pbwer on self test 
CLOCK 
Time-oLday 
with battery 
hack-up 


cju 


c Sparry Corporation* 1983 
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IBM compatible. Not even for IBM. 


It was the personal computer circus. 

And it had gone on too long. 

The crowd grew restless as each 
new act continued to perform varying 
degrees of IBM compatibility. 

Suddenly, the crowd gasped. It was 
the unexpected finale—the arrival of 
Sperry, with a performance no one 
could have imagined possible. 

Ladies and gentlemen, it was the 
Sperry PC. It ran IBM compatible 
software. 

But that wasn't the show stopper 

Because it soon became quite clear 
the Sperry PC didn’t just run the IBM 
programs, it ran them better . 

Better because it ran them faster— 
up to 50% faster. 

It ran them with breathtaking 


graphics, far more dramatic than the 
IBM PC could provide* 

And it ran them from a keyboard 
that drew roars of approval, for it was 
not only easier to operate, but far 
more comfortable than IBM’s. 

And as the crowd cried out for more, 
that’s just what Sperry gave them: the 
ability to plug right into a company's 
main computer, whether that system 
was IBM or Sperry. Or both. 

As the crowd sat stunned by this 
final flourish, Sperry left all with a 
most provocative question. Was it 
possible that the Sperry PC could do 
all of this and yet cost less? 

Again, the crowd gasped. 


Could it be? 

Come see for yourself. Hands-on, 
side-by-side. Call 800-547-8362, 
toll-free. Or write us. Sperry 
Corporation, Computer Systems, 
Department 100, RO. Box 500, Blue 
Bell, PA 19424. 



The Sperry PC. 

What the personal computer 
should have been in the first place. 
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LIBERTY GROUP, Inc:. 


4221 Winfield Scon: Plaza ■ Scottsdale. Az 8S2SI 


Introducing 


Increases Printing Efficiency 
& Productivity!! 


Built-in Buffer Memory 



AND MANY OTHER COMPUTER PRODUCTS! 


Low Cost CRT Hard Copy Printout 


MODBUS 


ALSO . . . 


2 

3 



FOR TECHNICAL INFORMATION & AZ ORDERS 

602-949-8218 

FOR PRICE QUOTES & ORDERING: 

1-800-328-8905 


The terminal that emulates 
with Televideo! 


t*1 
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menus. Kaypro provides the S-BASIC source code for 
the menus, but this isn't enough. Customization should 
be possible without having to program. It certainly 
shouldn't require having to program in an unusual 
hybrid language available only with the Kaypro 10. 

Documentation 

It's helpful that the menu programs that Kaypro pro¬ 
vides to move you around the hard disk are so good, 
because the Kaypro 10 User's Guide provided with the 
machine is a positive hindrance. 

This manual must be rated unacceptable for several 
reasons. Its description of the organization of the 10's 
software bundle is not only incomplete, but very often 
incorrect. Vital information on system software utilities 
is missing or also incomplete. Very important documen¬ 
tation, such as the description of the hard-disk backup 
utility, is stuck in the back, without so much as a note 
at the beginning of the manual to indicate it's there. 
There is no index. 

The information presented in the manual also fluc¬ 
tuates between user-friendly and cryptic. The first few 
pages of the manual constitute a very gentle "shake 
hands with your Kaypro 10" introduction, complete 
with simple illustrations. They are followed by explana¬ 
tions of a few important CP/M utilities rendered in such 
a way that only someone already familiar with CP/M 
stands much chance of understanding them. This sud¬ 
den change in tone is characteristic of the manual as a 
whole. The Kaypro 10 User's Guide will satisfy neither 
new nor accomplished users. 

The User's Guide is only one of a small shelf's worth 
of manuals that come with the 10. Most of the other 
manuals are for one or more of the many programs 
bundled with the machine. All of these manuals (even 
Digital Research's improved CP/M manuals) are much 
better than the Kaypro manual, 

One very welcome piece of documentation included 
with the 10 I reviewed was the second issue of Proves, 
a slick magazine published by Kaypro for Kaypro 
owners {Profiles, POB N, Del Mar, CA 92014). Many out¬ 
fits offering software and hardware add-ons specifical¬ 
ly designed for the Kaypro have ads in Proves that are 
enlightening. 

Software 

One of the advantages occasionally touted for the prac¬ 
tice of bundling software with a computer is that it 
eliminates the problem of choice for the buyer new to 
the computer world. The manufacturer makes the soft¬ 
ware choices for the average user by making appropriate 
software part of the bundle purchased. Because the com¬ 
puter manufacturer usually has great buying and bar¬ 
gaining power, bundling also often provides a software 
package that would add up to more than the price of 
the computer system if each software item were pur¬ 
chased separately. 

Kaypro apparently has tremendous buying and bar¬ 
gaining power. But while the company may have used 
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New Qantex7020. 

It speaks their language. 


If you buy ony printer without con¬ 
sidering the Qontex 7020, you could 
moke a serious mistake. This multi- 
mode workhorse is compatible with 
nearly all of today's PCs and soft¬ 
ware. So no matter which programs 
or PCs you use now or in the future, 
the 7020 can handle them. Lotus 
1-2-3. ' VisiCalc: Wordstar. • 
dBASEII. " BPS' Business Graphics." 
Perfect Writer.Apple." IBM.- 
Epson." DEC" - you name it. 

As a high density graphics 
printer, the 7020 is fully dot address¬ 
able with resolution to 144 x 144 dots 
per inch and handles your most 


complex applications. Quickly and 
quietly. 

As a single pass NLQ word pro¬ 
cessor (75cps), the 7020 gives you a 
choice of fonts along with propor¬ 
tional spacing, justification, auto 
underline, bold and more. Data 
processing is a breeze with bidirec¬ 
tional printing at 180 or 150 cps. User 
defined formats and 6-part forms 
capability are both standard. 

It even provides built-in variable 
bar code capability and an opera¬ 
tor-initiated test mode. And with 
industrial quality construction and a 
500-million-character printhead 


life, the 7020 will be around for years 
of hard use. 

The 7020 costs just $1,495 and 
is backed by the most comprehen¬ 
sive support in the industry Find 
out how compatible it can be with 
your business. Contact Qantex for 
details or a demo, 60 Plant Avenue. 
Hauppauge, NY11788. Call toll-free 
800-645-5292; in New York State 
516-582-6060. 

north ntlnntic 

Qantex 



this power to provide great value, it hasn't exactly eased 
the novice's burden of choice. 

Indeed, the Kaypro ID comes bundled with an astound¬ 
ing quantity of software. Unfortunately, many a novice 
user will prefer to substitute the adjective "stupefying" 
for "astounding." There is far more software included 
with the 10 than anyone is likely to find useful. 

Experienced computer users will likely be happy to 
make the appropriate choices between two word pro¬ 
cessors, two spelling checkers, two spreadsheets, two 
communication programs, and three versions of BASIC. 
But without guidance from a friend or dealer, people 
new to word processing will likely flounder trying to 
choose whether first to learn Wordstar or Perfect Writer. 
It would be very difficult to learn both at the same time. 
The same will hold for spreadsheet-users-to-be faced 
with both Perfect Calc and Chang Labfe Microplan or 
novice programmers confronted with M, C, and S 
BASIC. 

To the well-guided user, though, the only problem 
with this over-bundling will be the embarrassment of 
riches. There are several first-rate, tremendously useful 
programs in the Kayprc/s bundle. 

While I can't possibly describe all the software in this 
review (most of it has been extensively reviewed on its 
own previously), a few items deserve particular note. 

Word Processing 

MicroPro's Wordstar version 3.3 is a fine enhancement 
of an already excellent product. While users of version 
3.0 will not notice any particular changes in Wordstar 
itself, the manual and installation program have been 
markedly improved. Wordstar's manual is no longer 
scandalously difficult to read and there is even a good 
tutorial booklet included. I wish that Wordstar had ac¬ 
complished this without inserting so many self-congrat¬ 
ulatory cartoons and text passages in the process, but 
the new manual still makes me feel much better about 
recommending Wordstar to new users. 

The installation program can now be used to easily 
change such variables as the justification method and 
the degree of help displayed when the editor is first 
entered. Previously, only persons able to use the difficult 
patching facility were able to customize these features. 
(Yes, the patching facility still exists and is also much 
improved.) 

If you've given up on Wordstar as slow and awkward, 
you may be in for a pleasant surprise when you try it 
on the 10. First, the inherent speed of the hard disk 
allows it to run a lot more smoothly and quickly. There 
are no more agonizing pauses while program overlays 
or the next page of text loads from disk into memory. 
Second, Kaypro has implemented a function-key system 
that makes use of the redefinable numeric keypad keys 
to trim down several multikeystroke Wordstar commands 
to single keystrokes. 

Perfect Writer provides an interesting and useful con¬ 
trast to Wordstar. This Perfect Software product is not 
nearly the text-formatting tool that Wordstar is, but it is 


a far better writing tool. Anyone who does (or wishes 
to do) a lot of actual writing at the keyboard should take 
a careful look at Perfect Writer. 

Pferfect Writer's principal advantage for writing is its 
ability to split the screen into two text windows. This 
feature allows me to work on one portion of text while 
having another portion in view (that portion may ever 
be in another file). It often saves me from having to prinl 
out a draft just to be able to look at a piece of text while 
writing a reference to it. All this is great for writing and 
nearly indispensable for programming. Imagine being 
able to look at a function declaration while writing the 
function call. 

Add to the split screen a very fast block-move feature,! 
a deletion "undo" command, the capacity to have up tol 
seven files open for editing (and passing text back and 
forth among them), and a good search-and-replace fadli-l 
ty, and you have a very good editor. 

What you don't have, though, is a very workable text 
formatter. Perfect Writer is not a "what you see is what 
you get" editor. This is not necessarily bad. When work¬ 
ing on a long manuscript, I'd rather not do my format¬ 
ting while 1 do my writing. Instead, I'd like to pass it 
through a formatting program, one that would do the 
hard work for me, when I finish. This is what Perfect 
Writer attempts to provide, but the program fails to allow 
even adequate formatting control. Only through a very 
awkward process of multiple formattings is it possible 
to avoid such formatting disasters as section headings 
alone at the bottom of pages. Getting a good format of 
a long (75 double-spaced pages) academic manuscript 
took me a good part of a day. 

Spelling Checkers 

Kaypro has provided what is, in my opinion, the creme 
de la creme of 8-bit spelling checkers: Oasis Software's 
The Word Plus. The Word Plus not only checks spelling 
against a 50,000 word dictionary, but shows suspected 
errors in context and suggests alternative spellings. The 
dictionary can be easily updated, and special-purpose 
supplementary dictionaries can be assembled. Best of 
all, though. The Word Plus consistently identifies fewer 
correctly spelled words as potentially misspelled than 
other checkers I've tried. This may, of course, just mean 
that the folks at Oasis Software and I share about the 
same vocabulary. 

Perfect Speller runs a good bit faster than The Word 
Plus, but I found that it frequently missed my typograph¬ 
ical errors. This spelling program is one of those that tries 
to make a small dictionary file seem big by using prefix/ 
suffix rules to expand on it. If you don't mind having 
words like "whyed" and "whileor" in your correspon¬ 
dence, this might not bother you as much as it did me. 

Spreadsheet Programs 

One strong point in favor of the Perfect Software is that 
once you've learned one of the programs, the others are 
a lot easier to learn. This is because each member pro¬ 
gram of the Perfect series shares a similar command 
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Prentice-Hall 
speaks a language other 
publishers have forgotten. 

* T* V t* a 

English. 




ISM PC SASIC P HOG HAM MING by Richard Haskell 
and Glenn A Jackson A see-as-you-do approach to 
beginning programming Loaded wrth step-by step 
screen illuslrations and fascinating graphics exam¬ 
ples $13.95 


THE ISM PC/XT GHAPHICS BOOK by John Fowler. 
Ph D. An example-packed IBM BASIC graphics tu¬ 
torial Gowers both simple and advanced concepts tor 
business and pleasure. $16-95 


TELECOMMUNICATIONS FOR THE ISM PCjr by 

David W Carroll How to use the new IBM PCjr as a 
home pommumcattons terminal lor gaming access to 
data-bases, sending and receiving electronic mail, 
and communicating with other computers all over the 
world $15,95 


GETTING THE MOST FROM WORDSTAR ’ AND 
MAILMEHGE “ Things Micropro Never Told You 

by M David Slone Exerting new ways to take lull 
advantage ol Ihese two highly popular word-process¬ 
ing programs $14 95 


SOFTWAHE SOLUTIONS FOR THE IBM PC: A 
Practical Guide to dBase It. Lotus 1-2-3. VisiCalc, 

Wordstar and More by Thomas H Wilimotl. Uncom¬ 
plicated answers to a common question: “What can a 
microcomputer software system do tor my business 
and how to I gel star led?" $14 95 


LSF: THE LEAST SQUARES CURVE FITTER: A 
Problem Solving Aid for Ihe IBM PC by The Sumar 
Corporation A software package thal explains what 
Least Curve Fining is and how engineers social sci¬ 
entists. and data analysis can use it to solve problems 
on the IBM- PC $39 95 


PRENTICE-HALL/THE LEADER IN COMPUTER PUBLISHING 

For more information about our computer books and software, write to us at the address below. Dealer inquiries welcome* 
Prentice-Hall, General Publishing Division, Englewood Cliffs, N.J. 07632 


'We guarantee that all our guides are easy to read and simple to apply without the aid of a reference library, a computer salesperson, or a niece who fust graduated from M-l.T 
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QUELO 68000 Assembler Package 

68000 


New 5.0 Release 


First Commercial 
Release - January, 1983 


The Quelo portable 68000 assembler conforms to the Motorola 
resident assembler, publication M68KMASM[04]. 

Quelo 68000 Assembler Package Features: 

Input file concatenation, include function, macros, global 
parameter substitution from command line, listing date time 
stamp, up to 31 character symbols, conditional assembly, struc¬ 
tured programming directives, instruction optimization, 68010 in¬ 
structions, relocation and linking, complex expression linking (all 
operators), DB-DW-DL directives for Z80 byte order data genera 
tion, object library utility, software configuration tracking," condi¬ 
tional linking, options for assembler and linker to write complete 
symbol table to a file, detailed symbol table listings, assembler 
symbol cross-reference, linker global symbol symbol cross- 
reference, object library symbol cross-reference, superb linker load 
map, various HEX load formats produced by linker, error messages 
in English (not meaningless numbers), extensive typeset manual 
with index, readily transported to any system with a C compiler 
and ‘UNIX like" system interface for command line and file ac- 


cess. 

Ready to run m various disk for¬ 
mats for CP/M-80, CP/M-86. 
CP/M-68K, MS DOS and PC DOS 

S300 early bird price, good 
until June 30, 1984. 
$595 after June 30. 

Portable version with 
detailed installation and 
testing instructions. 

$750 and license 
agreement. 

For more information or to order 
write or call: 

COD, Visa, MasterCard. 

Adams Custom Software 

2464 33rd Ave. W. T Suite #173 
Seattle, WA 98199 
(206) 285-2528 

CP/M430, CP/M-86, CP/M-6BK TM DFtl,. 
Microsoft PC-DOS TM IBM 

UNIX TM Belt Labs. MS-DOS TM 


A Software Implementation 
within Your Product Hardware 

If you manufacture a computer system or a computer based product, 
allow it to EMULATE COMMUNICATE by installing one or more of 
Systems Strategies "C" Language based communication packages. 

* 3270 SNA SDLC Emulation 

■ 3270 BSC Emulation 

• 2780 3780 HASP Emulation 

■ X.25 Levels 1,2,3 Communication 

You can purchase these "C' 1 Language packages with source code 
and license to distribute in your hardware product. Each package is 
available either ‘Port it Yourself with instruction manual and training or 
ported to your hardware by Systems Strategies communications staff 

Systems Strategies/Advanced Technology Division 
Specialists in Data Communications Software 

Systems Strategies Inc, 

225 Wes! 34th Street 
New York, New York 10001 
(212) 279-8400 


1 



structure* Typing Control-X 2 splits the screen in Perfect 
Calc as well as Perfect Writer. Such small advantages are 
not to be scoffed at when trying to find your way through 
a software bundle as extensive as the Kaypro 10's. 

Perfect Calc was a lot easier to learn after learning 
Perfect Writer. It is a complicated spreadsheet program 
with a thick manual and a nearly useless Help function. 
It is also a very powerful spreadsheet, and the thick 
manual is a good one with lots of tutorial lessons. 

Like Perfect Writer, Perfect Calc enables you to edit 
multiple files with free interchange of information be¬ 
tween them (two of these spreadsheet files may even be 
on the screen at the same time). Perfect Calc also enables 
you to construct some very large spreadsheets because 
it uses the disk as a buffer to expand available memory. 
This works only poorly on a floppy-disk system: large 
spreadsheets become horribly slow spreadsheets. It 
works better on the 10, so much better that it seems to 
take spreadsheets right to the limit of what's possible 
on an 8-bit 64K-byte computer. Perhaps it takes them past 
the limit: Perfect Calc lost information more than once 
on large spreadsheets I built. 

Microplan, also included with the 10, is Perfect Calc's 
opposite: it is simple to use, but not particularly sophis¬ 
ticated. Unfortunately, Microplan's manual is also the op¬ 
posite of Perfect Calc's: instead of making a difficult pro¬ 
gram simpler, the Microplan manual makes a simple 
program more difficult. 

Database 

Anyone interested in keeping databases with the 10 
should know that Perfect Filer may not meet your needs. 
While the program's preconfigured mailing-list databases 
worked very well and were easy to use. Perfect Filer 
proved aggravating when I tried to do much more. 

The Perfect Filer manual provided with the 10 was 
noticeably the weakest of the Perfect series. After warmly 
greeting me with easy tutorials when I wanted to do easy 
things, it coldly abandoned me the moment I wanted 
to do something other than create a sample database of 
current members of Congress. The problem was that I 
tended to make mistakes. Apparently the authors of the 
tutorials were not so error-prone, because an explana¬ 
tion of how to make corrections was not included. 

Perfect Filer was just as poor on error handling. Its 
response to that likely database eiror, filling the disk, 
was to let me go on merrily making entries. (1 tried this 
on a floppy disk, as 1 didn't have the time nor the pa¬ 
tience to fill the hard disk with a mailing list.) The 
manual didn't explain error messages and the program's 
on-screen messages were cryptic at best, particularly 
when it didn't like my attempts at form-letter generation. 

Floppy-disk Translation 

While reviewing the 10, I had the opportunity to try 
out a wonderful $49.95 disk-format translation program 
from Micro Solutions. 

Uniform, which is available in different forms for the 
Kaypro II, 4, and 10, enables you to read, write, and for- 
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RUN VIRTUALLY ANY 
SUFTWARE 
ON ONE POWERFUL 
PERSONAL COMPUTER. 


Here’s the compatibility you have 
been waiting for. Dimension. A single 
personal computer able to handle 
Apple*, IBM . TRS-80’ : . UNIX 1 
and CP/M based software. 

The Dimension 68000 Professional 
Personal Computer does it all. It’s 
designed to emulate virtually any 
popular microcomputer and soft ware 
combination today. Or tomorrow. 

Dimension provides the incredible 
power of a 32 bit MC68000 micro¬ 
processor with up to 16 megabytes 
of random access memory. 

And it lets you add future innova¬ 
tions as they develop. 

Dimension. Compatibility and 
expandability with all the power of a 
mainframe. At a personal computer 
price, it’s obviously the best value you 
can find. For more information ask 
your dealer or call us at (214) 630-2562 
for the name of your nearest dealer. 


dimension , ~ 

Kjpr 

68000 


A product of 
Micro Craft Corporation 
4747 Irving Blvd., Suite 241 
Dallas, Texas 75247. € 1983 



Dealer Inquiries Invited 


tC'tlT NOT INCLUDED' 


Apple is a registered trademark of Apple Computer, Inc.; IBM is a registered trademark of International Business Machines Corporation; TRS-80 
is a registered trademark of Radio Shack, a Tandy Corporation company; UNIX is a trademark of Bell Laboratories, Inc.; CP/M is a registered 
trademark of Digital Research Corporation. 


THE MOST POWERFUL, MOST COMPATIBLE PERSONAL COMPUTER YOU CAN BUY. 








mat 5V4-inch disks for a variety of different microcom¬ 
puters, The version of Uniform for the Kaypro II can, 
of course, only translate single-sided disk formats; the 
versions for the 4 and the 10 can handle most of the ma¬ 
jor double-sided formats as well. Televideo, NEC, 
Osborne, Xerox, Epson, Otrona, Cromemco, Hewlett- 
Packard, Zenith, Morrow, and Radio Shack CP/M micro¬ 
computers are just a few of the many different machines 
listed on Uniform's easy to use menus. 

Most impressive of all. Uniform on the 4 and 10 also 
provides a facility for translating CP/M and PC-DOS 
directory formats. This enables you to transfer data files 
between PC DOS 1,0 (160K bytes) and 1,1 (320K bytes) 
disk formats. I was able to use this feature to move a 
friend's Wordstar-format text files from NEC 8001 format 
disks to disks for use on an IBM PC in only a few quick 
steps. 

Having Uniform on the 10 gives you a hard-disk com¬ 
puter that is data-compatible with the IBM for under half 
the price of the IBM PC XT As PC format disks become 
the de facto standard for disk information exchange be¬ 
tween microcomputers, this data compatibility will be 
very important. Some writers already are offered incen¬ 
tives by their publishers to furnish their prose on a PC- 
readable disk. 


Revisions 

The Kaypro 10 had been on the market about five 
months when 1 wrote this teview. The machine I re¬ 



viewed (a late November 1983 model) was very different 
in both the software bundle and implementation of the 
operating system from what Kaypro was shipping in July 
of 1983. The software bundle had gone through several 
major changes, the BIOS (basic input/output system) 
was in revision and the monitor EPROM (erasable 
programmable read-only memory) and the hard-disk in¬ 
terface board had each been changed. Several system 
utilities for use with the hard disk had been revised to 
work with the new EPROM and interface. 

The BIOS, EPROM, interface board, and utility 
changes were necessitated, a Kaypro spokesperson said, 
to rectify a problem that only a few machines might have: 
incorrectly reporting hard-disk errors. In addition to pre¬ 
venting inaccurate reports of read faults, the changes also 
appeared designed to prevent a possible hard-disk reset 
error, an independent comparison of the old and new 
interface card suggested. 

Kaypro is shipping kits to ail its dealers that are nec¬ 
essary to fix any 10s already sold that might have the 
hard-disk difficulties, and no charge will be made for 
the repairs whether in or out of warranty, the Kaypro 
spokesperson said. 

Conclusion 

The drawbacks of the Kaypro 10 are definitely over¬ 
shadowed by its many advantages; for instance, the 
9-inch, high-resolution, non-glare screen has the prob¬ 
lem of inflexibility, yet is much more readable than the 
12-inch (and larger) screens of many desktop computers. 
In addition, the software varies in quality—but there is 
a lot of it bundled with the system. And while the User's 
Manual is poorly organized and incomplete, the menu 
system and enhancements to CP/M will aid both novice 
and experienced CP/M users in mastering the tremen¬ 
dous storage capacity of the hard-disk drive. Further¬ 
more, the floppy-disk backup may not meet the needs 
of all users, but on the other hand, the system's hard¬ 
disk drive has advantages in speed and convenience over 
comparably-priced, floppy-disk-only computers. Overall, 
the machine reviewed was reliable and fairly easy to 
transport. Despite a few rough spots, the Kaypro IQ's 
many advantages make it an exceptional value for the 
money. It should be considered by anyone interested in 
hard-disk capacity or performance at an excellent price.® 


Author's note: 

/ uiould like to thank the staff of Technika Computer Center in Berkeley, 
California, for their assistance in preparing this article. 


Steve McMahon (2208 Martin Luther King Jr. Way, #6, Berkeley, CA 94704) 
is an independent software developer working particularly on small newspaper 
business systems, He is also a graduate student in sociology at the University 
of California at Berkeley, 
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The leading name 
in business imbrmation 
is now the leading name 
in business software. 


The Wall Street Journal. Barron’s. Dow Jones News/Retrieval? Dow Jones has 
set the standard for business information for over 100 years. Now Dow Jones 
introduces a full range of business and financial software for personal computers. 
Many of these programs manage information from Dow Jones News/Retrieval, the 
nation’s leading online news and information service. All programs entitle you to 
a News/Retrieval password? All set standards for business and financial software. 

^Telephone and modem required for News/Retrieval, 


Accounting 


New from Dow Jones, the accounting series is 
designed to meet all the accounting needs of small 
businesses. It offers power and flexibility, yet is 
easy to learn and use. When you purchase 
Dow Jones General Ledger, 

Accounts Receivable or Accounts 
Payable, you are eligible for a free 
training seminar designed by 
Arthur Young, one of the nation’s 
foremost accounting firms? This 
seminar covers computerized 
accounting and bookkeeping 
principles. 

Dow Jones General Ledger™ 
is the heart of the accounting series. 

Using Generally Accepted Accounting Principles, 
the Genera] Ledger allows you to define the struc¬ 
ture of your chart of accounts and establish account 
ranges for assets, liabilities, capital, income and 
expenses. It offers double-entry bookkeeping that’s 



never out of balance, and allows you to post entries 
“in pencil” for easy error checking and correction. 
When you are satisfied, you can close your books 
and the General Ledger posts your entries “in ink” 
and freezes a full audit trail. When 
you print financial reports, the 
General Ledger formats them to 
reflect the structure of your chart 
of accounts. 


Journal Entry, Dow Jones General Ledger 


Dow Jones Accounts 
Receivable™ and Dow Jones 
Accounts Payable™ complete 
the basic accounting system. 
Programs for Sales Order Entry, 
Purchase Order Entry, Manage¬ 
ment Analysis and Inventory will be available 
early in 1985. 


By Trademark Software. Inc. and Dow Jones & Company In c , 
Available far the IBM* XT 

n Seminars and product may not he available in all areas. 


Investment 


Dow Jones investment software was introduced 
in 1982 and rapidly became the leader in the 
field. These best-selling programs, expressly 
designed for investors, money managers and busi¬ 
ness planners, allow you to analyze and manage 
your investments using financial information from 
Dow Jones News/Retrieval. You also have easy 
access to business news and headlines, economic 
updates and forecasts. 

Dow Jones Market Analyzer™ is an inte¬ 
grated technical analysis and communications 
program that can increase the effectiveness of your 


investment decisions. The Market Analyzer collects 
and stores historical quotes from Dow Jones 
News/Retrieval, and automatically updates daily 
data on stocks, bonds, mutual funds and options. 
It then calculates and constructs price and volume 
charts, trend lines, moving averages, support/ 
resistance lines and many other charts. 

By RTR Software, Inc and Dow Jones Li Company he. 

Available for the IBM * PC IBM XT, 77 Professional and Apple * II computers. 

Dow Jones Market Manager™ provides 
you with a powerful investment information 
system for maintaining single or multiple portfolios. 








Software for: 

Accounting 
Investment 
Communications 
Sales Management 
Home Finance 











Dow Jones Sales Director™ automatically con¬ 
solidates information from the other two pro¬ 
grams in the sales system, performs analysis and 
produces management reports that can then be 
distributed throughout the organization. Schedul¬ 


ing, word processing, graphics and spreadsheet 
capabilities are also included. 

(Available summer/fall 1984) By P/E Software, Inc and Dow Jones & Company he 
Available for the IBM PC and IBM XT 


Home Finance 


Dow Jones software for the home helps you 
organize and control your personal finances. The 
products in this series keep track of how your 
money is earned, spent and invested. In addition, 
your Dow Jones News/Retrieval password brings 
you and your family news 
and information, encyclopedia 
articles, sports, weather reports 
and movie reviews. 

Dow Jones Home Budget™ 
helps you plan and control your 
financial situation. It keeps track 
of your income, expenses, assets 
and liabilities to help you in 
financial planning, budgeting 
and tax preparation. You can 
program the Home Budget to flag tax-deductible 
expenses and automatically account for recurring 
transactions such as mortgage payments and tele¬ 
phone bills. The Dow Jones Home Budget allows 


you to produce reports about specific accounts 
and transactions, and provides you with a net 
worth statement that gives you a clear picture of 
your personal finances. 

By Decision Support Software, Inc. and Dow Jones & Company, Inc . Am liable 
for the IBM PC, and Apple II computers. 

Dow Jones Investment 
Evaluator™ is a personalized 
system for managing your 
portfolio. It maintains one or 
more portfolios of up to 50 
securities each, and automatic¬ 
ally updates your stocks with the 
latest quotes from Dow Jones 
News/Retrieval. The Investment 
Evaluator displays or prints 
reports showing purchase value, current value 
and gains and losses, so you can evaluate your 
position at a glance. 

By Dow Jones & Company Inc. Available for the IBM PC and TI Professional 
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List of Accounts, Dow Jones Home Budget 



All Dow Jones Software" is fully supported by a 
sixty-day warranty, thorough documentation 
and a toll-free Customer Service hotline. 

Visit your computer store for a 
free demonstration, or call for free 
brochures on Dow Jones Software 
and Dow Jones News/Retrieval: 

1-800-345-8500 ext. 325 


(Alaska. Hawaii and foreign call 
1-215-789-7008 ext. 325) 


Apple is a registered uiKlpaM?* of Apple Computer, fnc 
Mcit mtixh is o trademark licensed In Apple Computer Snc. 
iBto 4J o registered trademark of fatemaJjnHai Business Machines Corporation 
PCjr is a trademark of JffM COJp&WflKVf 
KaSiCfllr is (i registered trademark of VisiCarp. 

Muitipian js a registered trademark of htknmfi Corpomm* 
l.Otus and U2-3 are trademarks of Lotus Development Corporation 

• 1 * % 






The Market Manager automatically values your 
existing position in the stock market. Its tax lot 
accounting system records all your securities 
transactions and matches your sell transactions to 
existing positions in the market, to minimize tax 
liability. You can also generate reports for indi¬ 
vidual accounts and an overall securities hold¬ 
ings report. 

By TELE WARE' Inc and Dow Jones & Company Inc 
Available for the IBM PC and Apple Hand Apple III compters. 

Dow Jones Market Microscope™ is a funda¬ 
mental analysis program for money managers, 
business planners and investors. It allows you to 

Communications 



produce reports that screen industries and com¬ 
panies using Media General and Corporate Earn¬ 
ings Estimator™ 
financial indica¬ 
tors. A Price Alert 
routine tells you 
which stocks have 
reached your criti¬ 
cal levels for 
buying and selling. 

By National Softu_arh and 
Dow Jones £ Company Inc. 

Available for the IBM PQ Tl 
Professional and Apple It Comparison Chan ; Dow Jones Market Analyzer 

computers. 


Dow Jones communications software is 
designed to meet the business analysis needs of 
executives and investors. These programs allow 
you to collect, store, and organize timely informa¬ 
tion from Dow Jones News/Retrieval. You have 
access to financial information on companies and 
industries, current and historical quotes, and 
exclusive news from The Wall Street Journal, 
Barron’s and the Dow Jones News Service. 


DOW JOKMZ SPREADSHEET LINK 
PWfH HEM1 

JU RETRIED* INFORMATION FOB SPREADS I 

2. ESTABLISH TERM!HAL CONNECT I ON 

3, BEGIN SPREADSHEET PROGRAM 

o. set up hardware 
3. SET UP SOFT HARK 
&. SET UP COMMUNICATIONS 
T. SET UP ENTIRE SEQUENCE (4-0 

1 6. QUIT 
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Maim Menu. Dow Jones Spreadsheet Link 



Dow Jones 
Spreadsheet 
Link™ is an 
efficient and 
accurate way to 
collect and 
transfer up-to- 
date financial 
information 
from Dow Jones 
News/Retrieval 


to Lotus™ 1-2-3,™ VisiCalc® or Multiplan® spread¬ 
sheets. Spreadsheet Link saves you time by elimi¬ 
nating manual data entry, and requires a minimum 
of memory. Now you have immediate access to the 
information you need, and can enter it into your 
customized template with just a few keystrokes. 

Bv Solutions, Inc r and Dow Jones & Company Inc. Available for the IBM PC 
IBM XT. IBM ® PCjr™ IBM'* PC 3270, Apple IIsystems and Apple * Macintosh .™ 

Dow Jones News Link™ allows you to follow 
and analyze the latest business news—easily and 
quickly. You can retrieve text and statistics from 
News/Retrieval and create your own personal data 
base. Then, offline, it is easy to read, edit, index 
and store information. With News Link, the sum¬ 
maries and reports you produce can be trans¬ 
mitted to other locations using computers and 
modems. An expanded version of News Link 
includes additional communications features. 


(Available fall 1984} By Gaia Communications and Dow Jones £ Company Inc, 
Am liable for the IBM PC, IBM X T and IBM PCjr 


Sales Management 


Dow Jones sales management software 
enables sales professionals and their organizations 
to sell more effectively. These powerful new 
programs can be used as an integrated system. 
They produce reports that give you information 
about all phases of your sales cycle. All three 
programs feature in-depth tutorials and easy-to- 
follow menus. 

Dow Jones Sales Organizer™ is designed for 
sales representatives and managers. It tracks 
prospects throughout the customer relationship, 
and automates scheduling. The Sales Organizer 
produces budget, forecast, commission, lead 
capture rate, expense and call reports, along 
with quotation, order and product summaries. It 
has graphics and spreadsheet capabilities that 
allow you to analyze data the way you want, and 
includes word processing and order tracking. 


Dow Jones Prospect Organizer™ enables 
sales support staff to track prospects from initial 
lead through assignment to sales territories. The 
Prospect Organizer allows you to create a data 
base of updated prospect information and to 
analyze media and promotion effectiveness. You 
can generate re¬ 
ports that show the 
geographic distri¬ 
bution and current 
status of your pros¬ 
pects. Word proces¬ 
sing capabilities 
simplify corre¬ 
spondence, tele¬ 
marketing, survey 
and direct mail 
functions. 



Call Reporting, Dow Jones Sales Organizer 








Dow Jones News/Retrieval 
means information. 

Included| in any Dow Jones Software program, your Dow Jones 
News/Retrieval password brings you a world of electronic information on 
your personal computer (via telephone and modem). There is only one Dow Jones, 
and Dow Jones News/Retrieval provides you with exclusive news and infor¬ 
mation from The Wall Street Journal and Barron’s^ stock quotes direct from 
the floor of the exchange, and a wide range of information and services for 
you, your business and your family. Dow Jones Investment and Communications 
software is specifically designed for easy access and management of infor¬ 


mal 


ion from News/Retrieval. Here are some of News/Retrieval’s data bases: 


rieyal. 
ess ai 


Dow Jones Business and Economic News 

News from The Wall Street Journal, Barron’s and the 
News Service 

Online headlines and summaries of major stories 
'ext search of Dow Jones News 
Weekly economic update 
ull text of The Wall Street Journal 

Dowl Jones Quotes™ 

• Current quotes 15 minutes from thp floor 

• Historical quotes covering a full year 

• Historical Dow Jones Averages™ 

Financial and Investment Services 

• Earnings forecasts from Corporate Earnings Estimator™ 

• DISCLOSURE II—SEC filings and company profiles 

• Detailed corporate financial information 
Financial Services 

• Economic and foreign exchange survey 

• Forbes rankings of U.S. corporations and industries 

• Airline schedules and fares 

• Merrill Lynch Research Service 

General News and Information 

• Academic American Encyclopedia 

• Foreign and national news 
Iports: 

ovie reviews 

r all Street Week Online™ transcripts 
omp-U-Store™ electronic shopping service 

ail Service and Free Customer Newsletter 


Dow Jones 


from Media General 


MCI 


Copyright i 1984 Dow Jones & Company, Ino. All Rights Reserved, 








Hardware Review 


Converting the TRS-80 Model III 

for CP/M 

Comparing Mapper III, Shuffleboard III , and Vid-80 

Mark E. Renne 
Free-lance Writer 


When Radio Shack announced CP/M compatibility for 
the Model 4, it became another of the many manufac¬ 
turers to make the CP/M operating system available for 
its computers. But should Model III owners rush down 
to their Radio Shack stores and shell out $799 for a Model 
4 upgrade kit, or should they look into the many CP/M 
conversions available for the Model m? This article will 
briefly explain some of the basics of CP/M and then ex¬ 
amine three different conversions that are available. 

The so-called control program for microcomputers 
(CP/M) designed by Digital Research of Pacific Grove, 
California, has become the standard operating system 
for 8-bit microcomputers. It is used by more manufac¬ 
turers than any other system. Some people would like 
to have you believe that CP/M is the answer to all your 
problems, but it has a few bugs of its own. 

Myths about CP/M 

Either on purpose or by ignorance, many salespeople 
insist that CP/M allows programs to be used on any 
other computer as long as it uses CP/M. Although there 
is some truth to this, CP/M is not as transportable as 
many people think. In fact, for a program to be trans¬ 
ported from one brand of computer to another, several 
things have to be true depending on the program . For 
example, if it's a machine-language program, the com¬ 
puters must have the same central processing unit. CP/M 
Apple Visicalc will not work on a TRS-80 under CP/M. 


For other programs, the same language—including 
version—must be available on both computers. Also, the 
same version of CP/M usually will be required on both 
computers. TRS-80 users are familiar with this from 
Radio Shack's upgrade of TRSDOS from 1.1 to 1.3. In 
this article we will talk primarily about CP/M version 2.2. 
Note, however, that some new programs for CP/M ver¬ 
sion 3.0 may not run on CP/M 2.2. 

Another problem is screen compatibility. Most people 
write CP/M programs with an 80-character by 24-line 
screen in mind; the Model III has a 64 by 16 screen. Some 
CP/M conversions for the Model III also change the for¬ 
mat of the ni's screen, but that increases cost. Because 
most microcomputers at one time had 64 by 16 screens, 
many programs work well in this mode. Other programs 
work on different brands and have an Install program 
that allows the user to adjust screen size. 

Also, each computer formats the disks used in its sys¬ 
tem differently. The 8-inch, single-density format is stan¬ 
dard, but 5V4-inch disk formats are chaotic. Don't be mis¬ 
led into believing you can simply take a disk from your 
neighbor's North Star and insert it in your TRS-80 be¬ 
cause they both use CP/M. (Actually, you could insert 
it—it just wouldn't work!) Some CP/M systems, however, 
do allow this type of interchangeability, and Ill discuss 
that later. 

For a program to be totally transportable, then, even 
under CP/M, it must be written for the same processor, 
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At a Glance 

Name 

Mapper III 

Use 

To convert the Radio Shack TRS-80 Model [/(to operate under the 
CP/M operating system as well as TRSDQS 

Manufacturer 

Qmikron 
1127 Hearst St. 

Berkeley, CA 94702 
(415] 84 5-8013 

Size 

6 by 3 l A by l A inches 

Weight 

4 ounces 

Features 

T6K bytes of RAM; Omrkron utilities and enhancements available 

Hardware required 

Radio Shack TRS-80 Model IN, 48K bytes of RAM, disk 

Software supplied 

CP/M 2.2, MBASIC 

Documentation 

by ll-rnch, three-hoie punched, 6-page installation manual, 

15-page users manual, 150-page MBASJC manual and 249-page 
CP/M manuai 

Price 

SI99 


use the same language (including version), be set up for 
the same screen size, and be formatted in a way that can 
be read by the conversion. 

The Advantages of CP/M 

Why then, would you convert to CP/M? The principal 
advantage for users is the great number of programs 
available that run under CP/M, There are also a great 
number of users groups that support CP/M, providing 
public-domain software and also assistance for modify¬ 
ing CP/M for different machines. 

The greatest advantage of CP/M for manufacturers is 
that it is hardware independent. In other words, only 
a small part of CP/M—specifically, the BIOS (basic in¬ 
put/output system)—has to be changed to work on dif¬ 
ferent computers. This flexibility enables manufacturers 
to include an operating system for their computers with 
relatively little effort. It also makes it possible for pro¬ 
grams written on one computer to be used on other com¬ 
puters because they have an operating system in 
common. 

The Disadvantages of CF/M 

Because of its flexibility, CP/M doesn't take advantage 
of any of the special features of a particular machine. 
For example, there's no way to access the graphics capa¬ 
bilities of the TRS-80. Also, CP/M works with only one 
drive at a time. If you want to execute a program, you 



Photo 1: Mapper III from Omikron. 


must be 'logged on" the correct drive; it does not search 
all drives for the program as TRSDGS does. There is no 
password protection on any files, but because any pass¬ 
word eventually can be broken, maybe that isn't a draw¬ 
back. Also, to copy a disk you must use three separate 
programs. The last problem with CP/M is the quality of 
error messages—there are only a few, and all are non- 
deseriptive. It's hard to believe, but this operating sys¬ 
tem reports more cryptic messages than TRSDOS. 

Converting the TRS-80 to CP/M 

Let's look at some CP/M conversions available for the 
TRS-80 Model III. First, this machine requires a hard¬ 
ware conversion rather than just software because the 
Model III uses the first 14K bytes of memory for ROM 
(read-only memory) BASIC, while CP/M expects that 
memory to be empty and available for operating system 
use. This conflict can be resolved only by a hardware 
modification. Of course, all modifications still allow you 
to use TRSDOS for your existing software. 

The conversion procedure is similar in all cases. Re¬ 
move the cover of the TRS-8Q as well as the heat shield 
covering the central processing board. Remove the Z80 
chip and replace it with a circuit board that plugs into 
the Z80 socket. Then plug the Z8Q chip into the circuit 
board. Some modifications also require a RAM (random- 
access read/write memory) chip to be removed and re¬ 
placed by a plug connected to the CP/M board. The en- 
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As your terminal needs accel¬ 
erate, move to Ann Arbor. We . 
make the CRTs used by hard- 
driving professionals from 
M.l.T. to Stanford. 

Take our Ann Arbor 
Ambassador, for instance. 
Nothing about it slows you down. 
The editing commands use line 
pointers to virtually eliminate 
the need for pad characters. 

The ANSI coding lets you put 
parameters in your commands 
to speed up execution. 

And that’s just for starters. 
The Ambassador does what no 


other alphanumeric terminal 
can: it gives you a 60-line dis¬ 
play with zoom. You choose the 
format best suited to your soft¬ 
ware and your comfort—24 
lines, 30 lines, 48 lines. What¬ 
ever. Then instantly zoom up to 
60 to see what a printout will 
look like. Recapture something 
that scrolled by too fast. Or 
simply check for context. 

Like all Ann Arbor products, 
the Ambassador uses a large, 
easy-to-read screen—either por¬ 
trait or landscape. The case can 


be tilt/swivel or rack mounted. 
And the detached keyboard pro¬ 
vides dozens of programmable 
keys to save you time. 

Of course, starting at $1595. 
the Ambassador isn’t for every¬ 
one. Just for the thousands of 
professionals who really want to 
move. 

For more information, call 
313/663-8000. Or write us at 
Ann Arbor Terminals Inc., 

6175 Jackson Road, Ann Arbor, 
Michigan 48703. But don’t wait 
too long—the Ambassadors are 
going fast! 


nnn arbor 

TERMINALS 
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Once you’ve worked with them, you won’t work without them. 
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Photo 2: Shuffleboard III from Memory Merchant , 


At a Glance 

Name 

Shufffeboard IN 

Use 

To convert the Radio Shack Model 111 to operate under the CP/M 
operating system as weir as TR5DOS 

Manufacturer 

Memory Merchant 
14666 Doolittle Dr. 

San Leandro, CA 94577 
(415) 4934008 

Size 

8 by 3 3 A by V 2 inches 

Weight 

Vh ounces 

Features 

High-densrty disk format I6K bytes of RAM, direct cursor address¬ 
ing, virtual-drive concept, 15-day free trial 

Hardware required 

Radio Shack TRS-80 Model JIN 48K bytes of RAM, disk 

Software supplied 

CP/M 2 2. MBASIC 

Doc u mentation 

7- by 9-inch perfect-bound 77-page users and installation manual, 
184-page MBASIC manual, and 214-page Digital Research manual 

Price 

S299 


tire procedure takes about a half-hour and is easy even 
for those who have had only a casual acquaintance with 
electronics. 

Because the Model III lacks a number of ASCII 
(American National Standard Code for Information In- 
terchange) characters on the keyboard (braces, brackets, 
control key, etc.), CP/M modifications must also recon¬ 
figure the keyboard to generate all the ASCII characters. 
Usually this involves a combination of keys, such as the 
Up-Arrow and another key. I'll discuss each modifica- 
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Photo 3 1 Vid-80 from Holmes Engineering. 


At a Glance 

Name 

Vid-80 

Use 

To convert the Radio Shack TRS-80 Model Ilf to operate under the 
CP/M operating system as wefl as TRSDOS Also, converts screen 
to 80 by 24 under both operating systems. 

Manufacturer 

Hofmes Engineering Inc. 

5175 Green Pine Dr 
Salt Lake City UT 84i07 
(801) 261-5652 

Size 

91 h by 9 by V? inches 

Weight 

14 ounces 

Features 

I6K bytes of RAM. 80-character by 24-line board included 

Hardware required 

Radio Shack TRS-80 Model III, 48K bytes of RAM, disk 

Software supplied 

CP/M 2,2. utilities 

Documentation 

BVi- by IHnch 30-page users and installation manual; 320-page 
CP/M Handbook (with MP/M) by Rodnay Zaks 

Price 

$399 
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Name 

Control Key 

Software Included 

Disk Formats 

Price 

Able to use CP/M ao 

Auto Repeat 

Mapper III 

Down-Arrow 

CP/M 2,2 MBASIC 

See text 

$199 

no 

yes 

Shuffieboard III 

Up-Arrow 

CP/M 2.2 MBASIC 

Osborne, Xerox, IBM 

$299 

no 

no 

Vid-80 

Clear 

CP/M 2.2 

Kay pro. Xerox 

$399 

yes* 

yes 


Optional at extra cost 

Table 1: A comparison of the CP/M conversion boards . 


tion separately, but I've also summarized conversion fea¬ 
tures in table 1, 

Mapper III 

The least expensive board evaluated was the Mapper 
III from Omikron. Although the board lists for $199, it 
functions well and most of its limitations should be elim¬ 
inated by the time you read this. 

The board I evaluated was an early prototype board 
that Omikron was shipping to its customers. This board 
is single-density, uppercase only The manufacturer in¬ 
dicated that double-density should be available very 
soon, which would be a must for any serious user of 
CP/M. Omikron indicated that this will be a free upgrade 
for its customers and will contain a number of enhance¬ 
ments Ill cover later. 

The Mapper III uses the Down-Arrow key for the Con¬ 
trol key and Shift-Break for escape. It emulates the 
SOROC IQ120 terminal for video addressing and screen 
display Installation is easy and requires the removal of 
only one chip, the Z80. The board contains all chips in 
sockets for easy repair and upgrade. It's also the smallest 
board that was tested. 

The Mapper III that I tested could read only disks for¬ 
matted for the Mapper III. Omikron indicated that the 
production board will read a number of formats with the 
previously mentioned software upgrade. 

Omikron also expects to release a number of very use¬ 
ful utilities that will be standard with the production of 
the Mapper HI, or free to owners of earlier Mapper Ills, 
in the near future. These include programs to check 
memory, check disk condition, emulate a dumb ter¬ 
minal, and transfer programs from TRSDOS to CP/M. 
The last program will be most useful for long BASIC pro¬ 
grams that you don't want to retype. Programs written 
under TRSDOS probably won't run under CP/M without 
modification. 

For another $199, Omikron offers an additional soft¬ 
ware package to go with the Mapper HI. The package, 
which includes CBASIC-H, Wordstar, and Microproof, 
represents a substantial savings over retail prices of these 
packages and gives you a good start on CP/M software. 
Omikron also has a special user's purchase group. 
Cougar, that enables owners to buy additional software 
at greatly reduced prices. 


The installation instructions are well written and I en¬ 
countered no problems with the board. Also, Omikron 
offers a lifetime warranty on the Mapper IQ. Although 
the software for the version I tested was not as sophisti¬ 
cated as the other boards, even in its preliminary form, 
the Mapper III offers a good value for those interested 
in CP/M. You should check with Omikron, however, to 
verify current capabilities for a particular application. 

Shuffieboard III 

The Shuffieboard III from Memory Merchant is a 
moderately priced ($299) yet excellent conversion that 
contains an additional 16K bytes of memory, for a total 
of 64K under CP/M with a 48K-byte Model III. It includes 
both CP/M 2.2 and MBASIC, Microsoft's BASIC inter¬ 
preter for CP/M, similar to the TRS-80 standard BASIC. 
A 77-page users manual and 398 pages of Digital Re¬ 
search documentation for MBASIC and CP/M 2.2 pro¬ 
vide necessary documentation. 

This conversion features an "auto-sense" boot that 
automatically determines what type of operating system 
is contained on the disk in drive zero. In other words, 
once installed, the conversion boots in the proper mode 
automatically; you can disable this feature if desired. The 
system normally boots from drive zero, but this also can 
be disabled, allowing you to boot from any drive for 
CP/M. (TRSDOS, of course, always boots from drive 
zero.) 

The Up-Arrow key functions as a control key, and all 
other ASCII characters may be generated from the key¬ 
board, The cursor may be set for either blinking or non¬ 
blinking, and linefeeds for the printer may be disabled 
or enabled easily to accommodate different printers. 

A special function allows a remote terminal to be 
hooked up to the RS-232C port to allow for graphics, an 
80 by 24 display, or any other special function. A SET- 
COM command, similar to that found in TRSDOS, is 
used to set the data rate, parity, character length, and 
stop bits. Direct cursor addressing is implemented, and 
console control characters are equivalent to a Lear-Siegler 
ADM-3A control set. 

Perhaps one of the most unique features of the Shuf¬ 
fieboard HI is its virtual drive function. Although difficult 
to explain in this limited space, virtual drive means that 
it may appear to the system that you have more drives 
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ANNOUNCING 


EMACS 


UniPress 

Product 

UPDATE 


FOR THE 
IBM PC 


UniPress is 
pleased to 
announce 
the availability of 
MS-DOS EMACS 
to supplement our 
existing UNIX and VMS versions. MS-DOS EMACS is 
fuil-function Gosling EMACS, including complied 
MLISP, macros, command undo and much more. 


UniPress Gosling EMACS: The famous multi-window 
full-screen editor. Edit several files at once. Interprocess 
communication on UNIX and VMS. Extensible via macros 
and the built-in compiled MLISP language. 

UniPress Gosling EMACS: The ultimate programmer's 
tool: C r Pascal and MLISP language assist. EMACS manages 
execution of Unix makefiles, and automatically points to lines 
containing errors in the source code. Keys can be bound as 
desired, macros can be named, customized MLISP routines 
can supplement the many included packages, and much 
morel 

UniPress Gosling EMACS: Use EMACS as your session 
manager — Divide your screen into a “'shell window 11 to run 
commands, and one or more source file windows. 

ALSO NEW! MINIM ACS — Special efficiency- 
conscious EMACS, Faster and smaller; includes all standard 
editing features, keybinding, and multiple windows. 

PRICES: UNIX: $395/Binary; $995/Source 
VMS: $2500/Binary; STOQQ/Source 
MS-DOS: $375/Binary; $995/Source 
(Requires at least 384K) 


UNIPRESS OFFERS A FULL LINE OF 
SOFTWARE FOR UNIX, VMS AND MS-DOS. 

Lattice" C compilers to the SOSfrfamily ; both native 
and cross. Write programs on your mainframe for execution 
on the IBM-FC, etc. (Cross compilers for UNIX and VMS.) 

G-CAIC __ extraordinary UNIX spreadsheet 
l X — Powerful interactive UNiX word processor. 

PHAC — Multi-keyed ISAM database record manager for 
UNIX and MS-DOS, 


OTHER UNIPRESS PRODUCTS: 

Full UNIX System V operating system for the Apple LISA, /RDB 
The Menu System, UniCaic, and more. 


Calf or write for more information. 

UniPress Software, Inc. 

2025 Lincoln Highway. Suite 312, Edison, NJ 08817 
20T985‘8000 • Order Desk: 80O222O55Q (outside NJ) 
Telex: 709418 

Mastercard and Visa 


Unix ts a trademark of Sell Laboratories* VMS is a trademark of Digital 
Equipment Coro. • MS-DOS is a trademark of Microsoft * Lattice and 
UniCaic areregtstered trademarks of Lattice Inc. • IBM-PCis a trademark of IBM. 


than you actually do. For example, the operating system 
may believe that you have two double-density and two 
single-density drives even though you have only two 
double-density configurations. This makes some difficult 
operations easy. A higlvdensity format routine also in¬ 
creases disk capacity by about 11K bytes. 

I strongly believe that any good conversion should in¬ 
clude the ability to read many disk formats because very 
little CP/M software comes in the TRS-80 format. The 
Shuffleboard III will read and format Osborne, IBM, and 
Xerox disks. Superbrain, Kaypro, and Televideo should 
be ready soon. Of course, IBM programs won't run on 
the TRS-8G because IBM uses different central pro¬ 
cessors, but this conversion does make data transfer 
possible. Please note that 1 said Shuffleboard III would 
also format these disks. This enables you to prepare a 
disk directly on your computer for a friend who owns 
a different computer, a very nice feature that is well im¬ 
plemented on the Shuffleboard ill. 

The warranty is good for one year, and Memory Mer¬ 
chant offers a 15-day trial period. Installation instructions 
are well written and clear. I installed the board quickly 
and without board or documentation problems. The 
Shuffleboard III offers a conversion with the features 
most users require for a reasonable price. 

Vid-80 

The $399 Vid-80 by Holmes Engineering is the one 
board that not only converts the TRS-80 to CP/M but also 
converts the screen to 80 by 24, As mentioned earlier, 
most software is formatted for an 80 by 24 screen, and 
this conversion makes the Model III compatible with 
almost all CP/M software. For video and screen format¬ 
ting, the Vid-80 emulates the Lear-Siegler ADM-3A 
terminal. 

The conversion for 80 by 24 also works in TRSDOS 
with some limitations. Software, especially machine lan¬ 
guage, will not work without conversion in the 80 by 24 
mode. The board also redefines graphics from 127 by 47 
to 159 by 71, slightly improving resolution. Locations for 
the PRINT® command are also redefined from 0 
through 1024 and 0 through 1919. It would take a separate 
review to evaluate the board for its use in TRSDOS, but 
it does function under both operating systems. 

The latest version of the board has the ability to read 
and write several 5V4-inch disk formats, including those 
of the IBM PC, Kaypro II, Xerox 820 (single- and double¬ 
density), Osbome-1, Zenith Z-100, Freedom Tech, and 
Morrow Micro Decision. Maximum storage using the 
Kaypro standard is 191K bytes. Considering that CP/M 
uses quite a bit of disk overhead, this is amazing. You 
end up with more storage capability than TRSDOS. 

After the board is installed, the Model III automatically 
recognizes which operating system is on the disk and 
boots up in the 80-character mode. If you want a 64-char¬ 
acter mode, you hold down a "6" during booting. In¬ 
stallation requires the removal of two integrated circuits 
and their replacement on the Vid-80 board. Two solder¬ 
less jumper cords and two power cords must be at- 
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The all new 
Freedom™ 110 VDT 
has just two things 
going for it. 


The price, $595, The new 
Freedom 110 Video Display Terminal 
is without question the price leader 
of all low-end smart terminals. And 
it doesn’t stop there. In fact, the price 
is only the beginning. 

The performance. It starts with 
distinctive styling, including a tilt 
and swivel screen, and a sculptured, 
detached European DIN-standard 
keyboard. We paid a little extra for 
the green phosphor (amber optional) 
non-glare high resolution screen so 
you get the best in crisp, easy to read 
characters. We’ve packed the ergo¬ 
nomic Freedom 110 with a long list 
of user-relevant features, too. 

□ 24 x 80 display with user-accessible 
25th status line, 

□ 10 programmable non-volatile 
function keys (20 with shift) and 
20 pre-programmed codes. 

□ Flexible non-volatile set-up 
modes (full page or status line), 

□ 15 thin-line graphic characters. 

□ Non-embedded character attributes. 

□ 9 cursor control and 8 editing keys, 

O Screen time-out. 

□ Block, conversation, monitor 
and local communication modes. 

□ Bidirectional buffered auxiliary port, 

□ 8 standard foreign character sets. 

□ Self-test mode. 

□ TeleVideo 910, ADDS Regent 25, 
Lear Siegler ADM 3A/5 and 
Hazel tine 1420 emulation. 

□ Chassis-mounted PC board for 
the same easy serviceability and 
add-on board capability as the 
advanced Freedom™ 200 VDT. 

You get all this, plus our industry 
leading six-month warranty and 
comprehensive third-party service. To 
find out more about what price and 
performance leadership really means, 
contact your nearest Liberty dealer 
or distributor. Or call Liberty direct at 
(415) 543-7000. 

See us at COMDEX in Atlanta. 
Booth 3432, West Hall. 

Circle 231 on inquiry card. 
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tached, All this is done without any soldering or per¬ 
manent change to your TRS-80. 

In addition to the CP/M operating system and its util¬ 
ities, two other programs are included. A Sap utility sorts 
and packs the directory to conserve space and alpha¬ 
betize. An Unerase utility lets you restore files that may 
have been accidentally erased. Auto-repeat capabilities 
for each key are also standard with the Vid-80. 

The Vid-80 RAM can be increased through expansion 
modules to nearly 1 megabyte. A CP/M 3.0 version 
should be available by now for Holmes's 64K-byte mem¬ 
ory option (112K bytes total), which sells for $524. 

For technical assistance and updates. Holmes main¬ 
tains both a phone number and a computer bulletin 
board. This bulletin board, Connection-80, enables 
Holmes to pass on patches and other technical informa¬ 
tion and allows the user to leave questions about Vid-80 
for Holmes. When I contacted Holmes with technical 
questions, both as a reviewer and customer, the com¬ 
pany was courteous, quick, and correct each time. 

Both Omikron and Memory Merchant indicated that 
they will be marketing an 80 by 24 conversion for their 
CP/M boards in the future. The Vid-80 already has this 
feature, which makes the Model Ill very competitive 
with the Model 4. The Vid-80 is a complete CP/M con¬ 
version and enables you to enter the world of CP/M 
without reservation. 

What about the Model 4? 

What advantages does the Model 4 have over the 
Model III? Well, the most significant are a higher speed 
processor, an 80 by 24 screen, ASCII character genera¬ 
tion, a new (TRSDOS 6.0) operating system, and CP/M 
compatibility If you're only interested in CP/M, you 
should consider one of these boards for your Model III. 
Holmes also sells a speed-up kit for the Model III for 
about $100. Converting this way allows you to add one 
piece at a time, instead of all in one big costly chunk. 

Conclusions 

Each of the conversions is targeted at different users. 
You should decide which you need for your individual 


use, AH the conversions worked without major problems 
and are easy to install following the instructions included 
with each. 

The Omikron Mapper III is aimed at the low-budget 
user who intends to purchase his software from Omi¬ 
kron. Omikron's Cougar dub allows owners to purchase 
major programs at very low cost. The company has a 
track record with the Model I Mapper and should have 
several enhancements included in the future. 

The Memory Merchant Shuffleboard III is a full-fea¬ 
tured CP/M conversion that meets the needs of most 
users. It reads three disk formats, and three more will 
be ready soon. The virtual-drive idea is exciting and very 
useful to two-drive owners. I was most impressed with 
this board and its implementation. I have used this board 
for several months without a single bug. 

The Vid-80 from Holmes Engineering is the only con¬ 
version I tried that also converts the screen to 80 by 24, 
Sooner or later all computer users will want this size 
screen for some application, and Holmes solved that 
problem. I give Holmes four stars for this conversion. 
I know that $400 is quite a bit to spend, but that's a very 
low price for CP/M, an 80 by 24 display, and accommo¬ 
dation of a wide variety of disk formats. Holmes has 
been in the TRS-80 business for many years and has a 
good record with the dealers with whom I spoke. If you 
can afford to do the conversion all at once, the Holmes 
board is a good choice. 

All in all, the TRS-80 user has a number of conversions 
from which to choose. With Radio Shack turning to 
CP/M, it may not be many years before TRSDOS is gone 
forever. I think all serious users should start looking into 
CP/M and what it has to offer.® 


Author's Note: 

I'd like to thank ail the manufacturers for their cooperation and answers 
to my questions. I'd also like to thank Bob Byars at Mountain Data in Havre, 
Montana f for the use of his equipment and time . 


Mark E. Renne (53 Glacier Ct., Bozeman, MT 59715) is a free-lance writer 
and full-time student at Montana State University in Bozeman. 


IT’S SIMPLE. . .CALL AND SAVE MONEY! 


Since 1978 | 

1-800-841-0860 

GA. & INFO 

912-377-7120 

DIRECT MARKETING 
COMPUTERS AND 

hj=t=g=i.i 

IBM PC Compotibles 

| Call For Your Choice 

lipll. 

EQUIPMENT 



TO SAVE YOU MONEY) 

EPSON 

| Columbia Tandy 

PC Model 2000 

- M ■ n * 0 r i 1 Friend - — 

Micro Management 
Systems, Inc. 

FREE UPON REQUEST 


Other Products 

•DISCOUNT PfiiCf LIST AND INFORMATION KIT 
•COPY OF MFR S WARRANTY 

PRICES AND PRODUCTS ARE SUtJECT TO CHANGE 
WITHOUT NOTICE. 


$CALL 

2803 ThomasviUe Road East 

Cairo, Georgia 31728 

TELEMARKET DEPT. 1 
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DRAWING 
TOUR OWN 
CONCLUSIONS 


HIPAD " DIGIT l*£R 



... Is Easy With The Versatile HIPAD™ DT-114 
From Houston Instrument. 

Enter a whole new universe of graphics, made possible 
by programs tailored to the HIPAD digitizer. 

Exciting new applications in computer-aided drafting 
are now available, allowing you to create subdivision 
plats, machine drawings, schematics, architectural eleva¬ 
tions and circuit-board artwork... with your micro¬ 
computer ... at your desk... with no training as a 
draftsman. 

Use of the HIPAD in medicine is increasing. With cur¬ 
rently available software, physicians and dentists can pre¬ 
pare graphics of anatomical features for diagnosis and 
correction. 

Artistic efforts are complemented by the HIPAD. With 
customized software, free-form renditions can be created 
quickly and precisely. Colors to fit the moment can be 
selected... and easily changed at a later time. The 


HIPAD provides access to the realm of high technology 
graphics. 

The HIPAD features a full-size 11" x 11" digitizing area, 
and is both UL listed and FCC approved. 

The Conclusions You Draw Are Clearly Correct. 
The HIPAD will open the door to a universe of 
form and color... and creativity. 

For the name, address and phone number of your 
nearest representative, write Houston Instrument, P.O. 

Box 15720, Austin. TX 78761. Phone 512-835-0900, or 
800-531-5205 if outside Texas for the name and location 
of your nearest representative. In Europe contact Bausch 
& Lomb Belgium NV., Rochesterlaan 6,8240 Gistel, 
Belgium. Tel. 059-27-7445, Tlx. 846-81399. 

houston instrument 

HIPAD is a trademark of Houston Instrument 
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Garbage in, garbage out. 

Since computers were invented, the conventional wis¬ 
dom has held that input that doesn’t conform to the computer’s 
highly structured needs will result in unintelligible output. 

Which meant that you had to learn to think like a 
computer in order to use one. 

Trouble is, the world isn’t organized to suit computers. 
Data is never collected in the way you want to retrieve it. That’s 
why traditional, rigidly structured databases often wind up 
hindering your work more than they help. 

DayFlo offers a new approach to database management 
needs. It’s a Fluid Format™ Personal Information Manager. 

Which means it approaches the world the same way you do: 
taking in unorganized data and organizing it into meaningful 
information. 

DayFlo is a powerful tool for your IBM* PC XT. It accepts 
both structured and unstructured data. When you want to 
extract information, just type in the key words you’re looking 
for. Instantly, DayFlo organizes the data according to your 
criteria. And reorganizes it according to new criteria whenever 
you wish. 

Information from other programs, spreadsheets, word 
processing or accounting files, virtually any data in the system 
can be assimilated by DayFlo. And once the information is at 
hand, DayFlo lets you manipulate it at will to produce letters, 
memos, reports and much more. You can work at your com¬ 
puter the same way you work at your desk, even switching 
quickly from task to task, without ever losing your place. 

DayFlo’s concept is as simple as it is revolutionary. You 
no longer have to think for the computer. Instead, it can help 
you think better for yourself. Which 
leads, inevitably, to a brand-new version 
of computing’s fundamental law. 

Garbage in. Information out. 

DayFlo, Inc. t 2500 Michelson Dr, BJdg. 400, Irvine, CA 92715. Call Now; (800) 7DAYFLO (Outside CA), (800) CDAYFLO (CA Only) 

DayFlo and Fluid Formal are trade marks of DayFlo, Inc. © 19*4 DayFlo, Inc. 
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The $14.95 Peripheral 

That Puts Your Computer’s Commands Where They Belong 
And Your Manuals On The Shelf. 


Now, you can command new computer 
productivity. Discover h ow much easier your 
personal computer is to use when the commands are 
at your fingertips. PC-DocuMate keyboard templates can 
save you time and frustration. You can recall needed 
commands, options and formats. Quickly. 
Professionally designed and comprehensive. Each 
PC-DocuMate template has been designed by a software 
expert. Com mands are logically and f u nctionally organized 
so you can get the most trom your software. And our templates 
are comprehensive reference aids which use both sides to 
document a product or a system. Completely. 


PC-DocuMates now available... 

IBM PC/XT & COMPAQ — $14.95 

• DOS/BASIC2.0&2.1 • DOS/BASIC 1.1 • Lotus 1-2-3 • WordStar • dBASE 11 • MultiMate3.20 • VisiCalc 
* Multiplan 1.00or 1.06 * Volkswriter * SuperCalc 2 • PeachText5000 ■ EasyWriter II • Do-it-Yourself 

COMMODORE 64 — $12.95 

* BASIC & more • Calc Result • EasyScript * Quick Brown Fox * Do-It-Yourself 
(CBM 64 templates are printed on one side only,} 

IBM PCjr. —$12.95 

• DOS/BASIC 2.1 * Multi Mate • dBASE II • Do-It-Yourself 

APPLE lie —$14.95 

• WordStar * VisiCalc * dBASE II • AppleWriter II * Quicktile * Do-it-Yourself 
If your favorite software package is not shown here, you can order our "Do-It-Yourself template (which includes a specie I pen and eraser) 

and develop your own custom keyboard template. 

Our Guarantee. Use your template for 20 days If you are not completely satisfied return it to us (undamaged) for a full refund. 


Durable and guaranteed. PODocuMale 
templates are silk-screened onto durable, non-glare 
plastic to our exacting specifications. Each template 
is printed on both sides and color-coordinated 
to complement your PC. And your satisfaction 
is guaranteed. Fully. Or your money back. 

Save time and enjoy greater productivity. Order your 
PC-DocuMate without delay. 

Lower prices for better design. With PC-Docu Mates, you 
get two-sided templates for less than a single-sided template 
from other manufacturers. And you get a better designed 
template. Order direct or ask your local dealer. 


HOW TO ORDER: Send personal check, money order or MasterCard/VIS A credit card information. Ptease add $1,50 for shipping and handling per order; foreign | 
orders must add S5.00 per unit (except Canada). US funds only. Sorry, but no COD’s. NC residents add 4% sales tax. Corporate quantity discounts available. Deale 
inquiries invited. And for faster service on credit card orders.,. 


Call Toll Free 

1 - 800 - 762-7874 

(In North Carolina) 919-787-7703 


SYSTEMS MANAGEMENT ASSOCIATES 

3700 Computer Drive, Dept. Y-1 

Raleigh, North Carolina 27609 circle 370 on inquiry card. 
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Software Review 


Robographics CAD-1 

Convert an off-the-shelf Apple into a drafting system 

Rik Jadrnicek 
Micro Flow Company 


There are more and more CAD {computer-aided 
design) packages coming out all the time. In fact, try¬ 
ing to keep up with them becomes a job in itself. Out 
of necessity, I find myself picking one or two outstand¬ 
ing characteristics from each to separate it from the rest. 
Robographics CAD-1 stands out for its use of libraries— 
the way it enables you to 
assemble large drawings 
with complete disregard for 
the amount of available 
RAM (random-access read/ 
write memory)—and for its 
zooming abilities—the way 
it allows you to draw in 
much greater detail than the 
graphics monitor can show 
CAD-1 is a computer- 
aided design software 
package for the Apple II 
and Apple lie computers. 

Using CAD-1, you can draw 
a wide variety of pictures 
with great accuracy and plot 
the image precisely on vari¬ 
ous output devices. For ex¬ 
ample, you may draw sim¬ 
ple block diagrams, flow¬ 
charts, or a more complex 
schematic; you may design 
a personal computer circuit 
board or do some mechani¬ 
cal drawing on a valve; or 
you may do some space 
planning or architectural 
design. 


How well a CAD system performs these tasks depends 
on software quality, the central processor, the graphics 
processor and monitor, and the hard-copy output device. 
Within the limitations of Apple's 6502 processor and 
graphics resolution, CAD4 performs very nicely Writ¬ 
ten in assembly language with high-precision floating¬ 
point math, the program is 
lightning fast and seems to 
implement fully the pro¬ 
cessing power available. 

Hardware 

With this software, you 
can convert an off-the-shelf 
Apple computer into a 
drafting system. You need 
the CAD-1 software, the 
joystick supplied with the 
software, an Apple II or He 
with 64R bytes of RAM, a 
suitable video display, and 
two Apple II DOS 3.3 disk 
drives with controller cards. 

CAD-1, with its special in¬ 
put device (a hardware box 
with three buttons, a rotat¬ 
ing dial, and a joystick) re¬ 
tails for $1095. With it you 
can make the most of the 
entries necessary to run the 
program. You can draw ac¬ 
curately with the joystick 
and rotate and scale objects 
with the dial. More on this 
device later. 



Photo 1: An Apple lie displaying a typical CAD-l-created drawing * 


BYTE May 1984 237 



















Figure l: A sample floor plan prepared with CAD-1. This drawing 
is made easy by manipulating different user-defined library drawings 
of standard office furnishings. 

Optionally, CAD-1 also supports the Robographies and 
Apple Graphics U by 11 digitizing tablets to make draw¬ 
ing easier. These devices simulate a drafting table and 
come in all sizes. You can trace existing drawings or 
simply draw from scratch on the digitizer surface, A 
stylus or cursor (sometimes called a puck) serves as an 
electronic pencil for entering data points at the press of 
a button. 

To produce low-resolution, hard-copy plots of your 
drawings, you can use a dot-matrix printer. The software 
supports a variety of interface cards and you can con¬ 
figure the software yourself if a particular card is not 
directly supported. You can use a variety of quality plot¬ 
ters capable of producing A to D size plots (USA) or A1 
to A4 size plots (Europe), These currently indude Bausch 
(Sr Lamb (Houston Instrument DMP 40 through 42), Cal- 
comp (models 81, 84), Gould Bryans Colorwriter, 
Hewlett-Packard (747QA, 7580A/B, 7585A) and Watanabe 
Digiplot (all B or A3 sizes). 

Monitor Drawing Resolution 

A variety of graphics monitor options are available in 
addition to the standard Apple graphics capability. Here¬ 
in lies the major limitation of most CAD systems includ¬ 
ing CAD-1, The software is capable of producing a large 
drawing (e,g,, 24 by 36 inches) in detail, and a large for¬ 
mat plotter is fully capable of plotting the same detail. 
However, the graphics display device can't accurately 
represent the image you see while you are creating and 
editing your drawing. 

The resolution of the graphics processor and monitor 
determines the accuracy with which a display can repre¬ 
sent an image. These devices have only a certain number 
of pixels (picture elements) with which to describe an 
image. The lower the number of pixels available, the 
lower the resolution and the more jagged the image. 

For example, the resolution of the Apple is 280 hori¬ 
zontal pixels by 192 vertical pixels. The Robographies 
CAD-1 system uses the rightmost 24 columns of pixels 



Figure 2: A mechanical drawing created with CAD-1 showing the 
potential accuracy of the software and the use of line types , arc , circles, 
and crosshatching. 

for on-screen menus (see photo 1), leaving a workspace 
of 256 by 192 pixels. This area is used to represent your 
image no matter how large it is. It stands to reason that 
a 24- by 36-inch drawing appears very crude. 

On the other hand, the actual drawing database is very 
accurate. The output device resolution provides the only 
limitation on the quality and resolution of the hard-copy 
output. For example, a dot-matrix graphics printer pro¬ 
duces a low-resolution image while a high-resolution 
plotter reproduces the drawing accurately These dif¬ 
ferences in actual, display, database, and output resolu¬ 
tion are important to understand when configuring CAD 
systems. 

Let's Draw 

To begin drawing with CAD-1, you hook up the input 
device to your Apple, insert the program disk in the 
drive, and load the program. Then you insert a library 
disk in drive A and a buffer disk in drive B. There is a 
lot of disk swapping with CAD-1. When you use a plot¬ 
ter, an additional disk must be swapped. The system 
really needs a hard-disk version developed for serious 
applications. 

Once the proper disks are in place and the system is 
loaded, the system presents you with a clear screen to 
draw on—clear except for a menu area down the right- 
hand side of the screen and a function area at the bot¬ 
tom. Using the joystick on the input device, you move 
a small cursor (an "x" on the screen) around the draw¬ 
ing area and place it on menu choices. Pressing a com¬ 
bination of the device's three buttons, you choose com¬ 
mands and functions from the menu and create draw¬ 
ings on the monitor screen. For example, if you move 
the cursor to the function area at the bottom of the 
screen, you can choose a primitive type (e.g., line, arc, 
circle, etc.), a color, and a line type (e.g., dotted). Then 
if you choose DRAW on the monitor menu, you can 
draw images on the screen with the joystick (or digitizer) 
and the buttons. You can freehand sketch, trace lines of 
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Photo 2: The Robographics CAD-1 specially designed input device, consisting of a hardware box with three buttons for selecting and de¬ 
selecting points and menu options, a joystick for positioning the cursor on the display screen, and a rotating dial for controlling such things 
as the radius length of a circle, or an arc, or the rotation of objects on the screen. 


different widths, fill areas temporarily or permanently, 
insert text, erase objects, zoom, and pan (scroll from one 
area to another). See figures 1 and 2. 

Since the program is written in assembly language, 
the cursor movements and placement of lines and 
shapes are instantaneous. You can freely manipulate 
lines, arcs, and circles while you watch them stretch and 
shrink on the screen before you. You can turn on a grid 
system and lock your drawing to the grid points (your 
drawing points snap to the nearest grid point—standard 
or user-defined) to produce precision drawing. You can 
have different x- and y-axis values and you can rotate 
the grid if you want to work on isometric images. 

Commands 

Several cursor lock modes are available for drawing 
precision. You can lock the cursor to move in only two 
fixed directions from its current position. The axes of 
these two directions can be set at different angles pro¬ 
viding tremendous help in constructing isometric 
images. A NORMAL-TANGENT lock mode automatical¬ 
ly senses the slope of the last line drawn then sets an 
orthogonal axis (at right angles) lock at the end of the 
line. I find this helps to create a smooth continuation 
of a previous line with an arc—a good way to construct 
a fillet (the concave transition surface between two other¬ 


wise intersecting surfaces). 

You can determine the location of a specific point with 
the FIND command, snap the current grid to that point 
with SHIFT-GRID, and rotate the grid using NORMAL- 
TANGENT. You can even skew the grid for more varie¬ 
ty. These are very powerful features for precision work. 
You can draw isometric projections in true scale or, if this 
is too confusing, call up two preset standard grids to 
restore your sanity. 

The scale of the CAD-1 system is metric but the data¬ 
base units could just as well be feet or inches with 
decimal fractions. By the time you read this, CAD-1 ex¬ 
pects to have automatic dimensioning with feet and 
inches (requiring a Saturn RAM expansion board to 
boost the Apple to 192K bytes of RAM), but currently 
dimensioning must be done manually. 

With the NIB command you can determine the spac¬ 
ing between, and the direction of, the fill elements. This 
allows you to shade objects, giving dimension to your 
drawings. 

There are some software limitations in CAD-1. I did 
not see a provision for entering data-point coordinates 
manually from the keyboard, either relative to the origin 
(0,0), relative to the current point, or using polar coor¬ 
dinates (angle and distance from a point). The ability to 
draw on layers, turning them on and off to display dif- 
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ferent elements of your drawing, is also missing. In ad’ 
dition, only one text font is provided and it is only ade’ 
quately attractive* 


Zooming 

CAD4's ability to zoom into an area of the drawing 
helps to overcome the display monitor's limitations. For 
example, when you zoom into (or window) a particular 
room of a floor plan you are drawing, that room will fill 
the entire monitor screen. You can see more detail and 
you can draw with greater precision. The width of the 
screen could represent for example, 1 inch, 1 foot, or 
1 mile* 

The concept of zooming is important to understand. 
CAD-1 provides a window into your drawing. Consider 
a 24- by 36-inch drawing* With CAD-1, you can see as 
much of that area as you want at a time. You can draw 
a border on the drawing and then zoom in to a 9- by 
12-inch area to do some detailed work* You can zoom 
in further to a 1-inch square and draw at 0.001-inch preci¬ 
sion. In effect, you are scrolling a window (often called 
a viewport) over the surface of a larger drawing. Zoom¬ 
ing back to the full-size drawing condenses all that detail 
into a relatively small area on the screen. This doesn't 
have any effect on the final plot, however; the full 24* 
by 36-inch image is plotted to scale depending on out¬ 
put device capability* 


■■■ 

& better 


than 

one 


Is your Apple's 6502 processor chip a little 
overworked lately? Have you been eyeing 
one of those new, 16-bit systems? But you 
don’t want to give up all your Apple pro¬ 
grams ... 

Add the powerful 16-bit 8088 processor to 
your Apple with ALF’s Processor Card. Let 
the 6502 and 8088 work together to tackle 
your toughest problems—like speeding up 
your Applesoft and Apple Pascal programs. 
With the Processor Card, you can use the 
CP/M™86 or MS-DOS™ operating system 
to run the latest 16-bit software, including 
many IBM PC programs. 

64K or 128K of high-speed memory is 
available for ALF’s Processor Card. Use the 
Processor Card with 128K as a fast disk 
emulator or to view sixteen hi-res images in 
under a second. Or run Basic, C, COBOL, 
or Pascal with 16-bit performance! 

The ALF Processor Card is just $395 (Ap¬ 
plesoft speed-up software included). See 
your Apple dealer today, or contact ALF for 
more information. 

Trademarks: '"Apple" Apple Computer. "CP/M": Digital 
Research. "MS-DOS": Microsoft 


ALF 


ALF Products Inc 
1 31 5F Nelson St, Denver. GO BG21 5 
. 003)234 DB71 Telex: 4S91 B24 


At a Glance 

Name 

Robographics CAD-1 

Type 

Compute raided design [CAD] software 

Manufacturer 

Chessell-Robocom Corporation 
IH Pheasant Run, Suite 2B 
Newtown* PA 18940 
Mr. Peter Kendall 
[215] 968-4422 

Format 

Appfe DOS 33 5 V* -inch floppy disks 

Language 

Assembler 

Computer 

Apple II or Apple lie 

Software required 

None other than the program 

Documentation 

167-page, 6- by 9-inch manual 

Price 

ST095 including hardware input device 

Comments 

CAD-I provides fast, powerful, and easy-to-use computer-aided 
design capability on an Apple II or Apple lie 
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MOST ACCOUNTING SOFTWARE TURNS 
WORK STATIONS INTO RATTLE STATIONS. 


i/henyou have Champion Accounting Software, 
our personnel can leave the combat zone, 
■ecause Champion' gives you the performance 
ou need, without a fight 

■hampion is written in dBASE I! i: ■ on one 
onvenient disk. And its features make 
onventionai accounting software obsolete 

PERFORMANCE 
YOU CAN SEE* 

ther software dealers will tell you what they 
link their product will do Only Champion 
ealers will show you how the software 
erforms: 

i Help function provides users with clear, 
concise, on-line answers to questions about 
Champion. 


• Unparalleled recovery program automatically 
puts the user's books back in balance in the 
event of a crash, 

• Real time updating Ail files are simultaneously 
updated when data is entered. 

PRAISED BY EXPERTS. 


"It performs extremely well .. If you are 
looking for a good, compel!lively priced , 
fully integrated accounting package .. 
take a close look at this one." 

Amanda Hixson 
immm ma 
"... users will find this to be a very com¬ 
prehensive software package with severe/ 
attractive features that make It superior 
to its competition ,' 

Carl Heinz. CPA 
INfUVMt ASL 8:83 


For more about Champion performance, see 
the Champion dealer nearest you And get the 
accounting software system Ihat lets you work 
in peace. 

Cfcafnptefils a njgistarod trattemafk Of C^mpmii Software Corporal ion 
nBASF II k a rDfliaUU^ irartfliTwrh uf Asttltm Tate 

Champion Software Corporation 
Formerly: 

Data Base Ftesearch Corporation 
66 South Van Gordon, Suite 155 
Lakewood, CO 00228. (303) 967-2588 



BUSINESS ACCOUNTING SOFTWARE 


Circle 497 tor Dealer Inquiries. 
Circle 490 for End-User Inquiries, 















Drawing Size 

Each drawing holds up to 3000 bytes of information. 
For example, a line takes 10 bytes, an arc 15, a circle 8, 
a nib fill pattern 18, text 10 (plus 1 byte per letter). When 
the workspace fills up, the system notifies you with a 
beep. This is where CAD-1 gets creative. It is obvious 
that 3000 bytes is not much room for a detailed draw¬ 
ing. CAD-1 lets you store the work you have done in a 
library on disk. Within one library file you are allowed 
three pages of drawings. The number of drawings you 
can keep on each page varies from 4 to 64. Put simple 
images like letters on the 64-division page and more 
complex drawings on the 4-division page where you can 
save more detail. 

Once you store your drawing in a library slot, you can 
return to the drawing editor, clear the screen, and draw 
another 3000-byte image. You can also store this draw¬ 
ing in a library and return to do another and so on until 
the memory is used up. Then you can copy back the 
stored library images to your current drawing. As the 
images come in, you can freely scale them by x and y 
and rotate them in increments of 5 degrees (by turning 
the rotating dial on the input device). Once copied, they 
are treated as one entity and occupy only 20 bytes in your 
current drawing. You can assemble about 150 of these 
drawings within the new drawing and then save that 
drawing as a library image. When copied into another 
drawing, this image also takes only 20 bytes of memory. 
This procedure can go on until the disk space is used 

up- 

Developing large drawings with CAD-1 is a process of 
assembling smaller drawings that have been stored in 
the library. A certain amount of preoiganization is, there¬ 
fore, required to do complex drawings. You can even 
copy library items from different library disks into your 
current drawing. When the current screen is full, sim¬ 
ply save the increasingly complex image to an available 
library slot and continue, incorporating it in another 
drawing. Animation effects can be developed by creative¬ 
ly interacting with the library images and the drawing- 
regeneration process. 

There are some limitations associated with using 
library images that ought to be mentioned. When you 
copy a complex drawing in from the library, you can't 
edit it in detail. However, you can edit the original library 
image after which all references to it reflect the revisions. 
You can also print/plot your library pages for reference 
in assembling your drawings. Needless to say, this is a 
clever way of overcoming the RAM limitations of the 
Apple. The real drawing size limitation becomes the 
available disk space. 

Since the regeneration of your drawing slows down 
in proportion to the drawing size, it makes more sense 
to assemble large drawings by overlaying a series of 
smaller drawings onto your plotter rather than by try¬ 
ing to fit everything into one drawing. Nevertheless, 
significant capability is available and one Apple disk will 
store several 24- by 36-inch plots with an average amount 
of detail. 


Packaging 

CAD-1 documentation consists of one 6- by 9-inch 
manual with typeset pages printed on one side. The 
manual contains three sections. Getting Started, Basic 
Drawing, and Precision Drawing, and eight appendixes 
covering subjects like library archives, constructing lines 
with a given angle and length, creating symmetrical 
drawings with the mirroring function, discussion of the 
plotting utility and the options available, and others. The 
manual is well illustrated with a good tutorial. It needs 
double-sided pages and a good section on CAD basics, 
though. 

The package includes an intelligent plot utility on a 
separate disk with a variety of options. You can search 
the library pages for the image you want to plot and win¬ 
dow the appropriate area. You can change line types or 
colors, choose predefined zoom and plot scales, and plot 
with dimensions in metric or English units (in decimals). 
The program automatically selects different pens on 
multipen plotters, and you can stop or pause the plot 
at any time—very handy if you need to change a pen. 

The software is copy protected with one backup of the 
program disk supplied. There is a 90-day warranty 
against defects in material and workmanship after which 
disk replacement costs $10. Enhanced versions seem to 
be on the horizon, so check the company's update policy. 

Conclusions 

CAD-1 makes good use of the Apple computer. I am 
amazed at how much is possible with the processing 
power of the 8-bit 6502 chip. The accompanying hard¬ 
ware input device provides a very friendly interface; 
however, it is nice to see that a selection of digitizer 
devices and plotters is also supported. 

CAD-1 is written in fast assembly language and uses 
floating-point math for very high precision capability. 
The drawing library is a very strong feature. The ability 
to copy library drawings into the current drawing with 
minimal RAM overhead makes large drawings possible 
within the limitations of addressable RAM. Automatic 
dimensioning in feet and inches will be a welcome 
addition. 

Like all CAD systems, this package needs a graphics 
processor/monitor combination with higher resolution 
to take full advantage of its capabilities. Running the pro¬ 
gram requires too much disk-shuffling, especially for 
more complex drawings. A hard-disk version is needed 
along with more addressable RAM and an MS-DOS ver¬ 
sion. Currently the program runs on the IBM PC with 
a Quadlink card installed. A true MS-DOS version is 
planned for release in 1984. 

This software appears as somewhat of a sleeper, like 
a Ferrari engine in a Volkswagen. It is worth checking 
out, especially if you plan some serious drawing with 
an Apple computer.! 

Rik fadrnicek is president of Micro Flow (POB 1147, Mill Ifolley, CA 
94942), a microcomputer consulting firm. When he isn't writing or play¬ 
ing with microcomputers, Rik likes sailing and traveling. 
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StarPolish 


TM 


Polished WordStar® is a Sight to Behold! 
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SfiVE FILE 
FIND*REPLACE 
CENTER 
8EGIN BLOCK 
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IN? ONLY 
EH LINE 
ND BLOCK 
EL BLOCK 


<EH LINE 
FILE 
JIT 
, REPLACE ALL 
•JUST IFV OK OFF 
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Starts!isk TH On-screen attributes include: 




italics under I iae 


subscripts **r« scripts 
and 


Technical Characters: 

» h#*Mrf*¥EcS3V>Ucn*i*3/*£s?ti5*$oa 



What You See is What You Get...and MORE 


On-Screen Enhancements: 

With Color Adaptor and Monitor: 

Bold, underline, sub and superscript, italic, 
and technical 

With Monochrome Adaptor: 

Bold and underline. Others indicated on status line 
Custom Level 3 Help Screen 

Replaces need for keyboard template for 
keystroke savings 

WordStar Compatibility • No Retraining 

Keystrokes 

User has option of keystroke saving techniques 
Files 

Old WordStar files accessible 
Polished WordStar files accessible by 
standard WordStar 
Utilities 

Use of MailMerge®, SpellStar®, Starlndex® is 
not affected 


Printer Support Enhanced Tool 

Gel the most from your dot matrix or ink jet printer 
without worrying about an assembly language patch. 
A menu of popular printers gives you automatic 
installation of all features. A custom installation 
question/answer session is available for printers not on 
the menu . 


Versions Now Available For: 

IBM PC® and PC-XT® 

PC Compatibles 
Victor 9000® 


$ 125.00 

Md. Customers add 5% Sales Tax 


VISA. 


We’ve made WordStars lot more likeable! 


StarPolish is a trademark of TDI Systems, Inc. 

WordStar, MailMergc, Spell Star, Starlndex are registered trademarks of 
MicroPro International Coip. 

IBM PC and PC-XT are registered trademarks oflntemational Business 
Machines, Corp t 

Victor 9000 is a registered trademark of Victor Technologies, Inc. 

Circle 437 on inquiry card. 



TDI SYSTEMS, INC. 

620 Hungerfbrd Drive- 
Suite 33 

Rockville. Maryland 20850 
( 301 ) 340-0700 
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HARDWARE for 

APPLE II+IIe 
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APPLE He. STARTER SYSTEM BY APPLE 
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CALL 



APPLE MACINTOSH CALL 
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DISK DRIVES 
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* TiLan/Saturn FWM Card [11+] 32K * 749 * 169 

RAM Card [II+) 64K (425 *299 
RAM Card [11+) T73K *599 *399 

PRINTER COMBO SALE 

ONE TIME, QUANTITY LIMITED 

OKIOATA ML80 



BQcps. Pin feed, 80 col., 132 cal, conden 
96ASCIK Graphics, Parallel 
List Price 5299 

COMBO A $549 save *450 

MLB0+ dBase II ftPbteni IBM! 

COMBO & $494 save *500 

ML BO + WordStar + Mail Merge * Spell Star* star inde* 
[Apple w IBMl 

COMBO C |474rtvfl*52TJ 

ML BO + Applicard <CP/M + 13 Features! * WordStar 0 r 

InfoStar [Apple II +/*} 

COMBO D $397 save $550 
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VIDEO CARDS 
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L +& 4 KR 
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Function 9np [||+) ( 39 * 29 

We wave FuU Videx Line. CM Up to 35% off 


MISCELLANEOUS 
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ASTAa RF Modulator, to use TV * 35 $ 25 

* CCS, Serial Interface 7710 (Set BA UD| * ISO $ 99 
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* 780 Softcard Plus (+ or e] $465 *465 
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* 780 Softcard Premitimillel $495 *339 
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I6K Suffer Board for Grappler Plus $ 175 $ 119 
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RH Hactninic*, Super Fan N | 75 * 59 
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W1CP. Mouse, Complete $179 $119 



(VEC ■P c *MKW.JtOtfB4K $ 800 


★ MEANS A BEST BUY 


DISKETTES 


LIST 

OUR 

PfUCE 

MICE 

$550 

*239 

( 

55 

$ 26 

S 750 

*295 


75 

* 35 

i 

69 

* 39 

5 

S3 

* 49 

$ 

55 

* 29 

$ 

75 

* 39 

J 

49 

S 25 

* 

84 

1 35 


CDC, JOOto SS/TiD. 40 T {Apple, IBM] 
IQea SS/tH), 401 (Apple. IBM) 
100 ea D&.UO, 40 T [IBM, H/P] 
JDeaDS/OQ. 40 T (IBM. H/T) 
DYSAN Idea SS/SD [Apple, etc.) 

10 eaDS/D 0 48 T(IBM;Hmj 
MAXELL JOeacft. MO!. SS/DD 
30each.MU2 DS m 
VERBATIM, Idea MD52501, 55ZDD 
10ea MD34 0S7D0 


GENERIK “DISKETTES - AS LOW AS $1 

W/lackrts, na lately, tap quaktv. 90 day kmitad yrarrarly hy 

TO ea SS/SD. 35 I rack (Apple. Atari) $ 42 $ 17 

100 m SS m 35 Track [Apple Alan) $ 415 $ 130 

IODDh SS/SD. 35 Truck (AppleAtari) $4150 * 995 
IOeaOS/DD,4SrPI{IBM,H..T) $ 63 * 25 

IDGeaOS/DD. 481 PI IBM H/Pl ( 626 $ 170 

[QOOeaDS /DO, *m IBM. »M * 1400 



SOFTWARE for APPLE II+IIe 


BUSINESS 

* Applied Safi Tech,, YersaFcrm 

sm 

*259 

Arttci, MiffflC WnrJdw 1 

$ 150 

$ 99 

Magic Combo(Wnd,Mail SW&rds) 

*225 

*349 

* Ashton-THe, dBase u [Req CP/M 80 

$ 700 

*385 

Friday (FtequirK DP/M BQ 

*295 

*!99 

ePI Swtema, GUAaAP.PR or IMYeach 

* 395 

*269 

* sraderbund. Sank 51 Wmerar Sped.ea £ 70 

* 45 

Cantinental, GURAPor PR each 

* 250 

*165 

* Home Accountant 

* 75 

$ 49 

Tar Advaniage 

* 70 

* 47 

Dow Jones, Market Analyzer 

*350 

*275 

Market Manager 

*300 

*235 

Market MKrascope 

$ 700 

*525 

Fax & Getter, Quickcude or dGraph, ea 
dUtility por dBase II) 

*295 

$ 185 

* 99 

* 66 

Hayden, Pie Writer (Specify 80 cot bd) 

* 150 

* 99 

* Howard Soft, Tat Preparer, 5984 

*250 

*185 

LUC Letter Perfect w/Mai Merge 

Micro pro, (all require 280-CP/M Card) 

$ 150 

* 99 

* WbrdSfer wappicard &CP/M SPECIAL * 495 

*295 

ink?Star w/appdieard &CP./M SPECIAL $ 495 

*295 

WbrdStar ^ + Training Manud SPECIAL $ 495 

* 239 

SpettSfof-or MailMe)fi(t™ea SPECIAL * 250 

*129 

* VfcrdStor PraCessional. 4 Pa* SPECIAL $ B95 

*395 

Options Pad, SS/MM/St 

*295 

*175 

Microsoft, MurtU- Fftan (CP/M or Apple (XJSJ $ 250 

*169 

* Osborne/ComK. (Disk and Bwk)(SteL, Bus. 3 Math) 

Same Cnmman Basic Ptogfams(75ea.) * 300 * 49 

Practical Basic PinwainsfADea.) 

$ 190 

* 49 

Peachtree, fteq uires CP/M & MEfosu:, 64K 


Senes 40 CL AAR AAP. al 3 

*395 

*239 

Perfect, Perfert WMter/^ter-2 pak 

*399 

*249 

Faffed Fiter or Pertett Cafe, each 

*249 

*149 

Perfect Wrier /Spet /F4er /Colt(4) 

*969 

*499 

Peart so ft. Personal Pearl 

*295 

*195 

Quark, iVwd Ju^w tL Leucbeck (He) 

* 189 

1139 

Sensible. Sen. Speller or Bookends, ea 

* 125 

* 85 

Sierra/On-Line. StteenWrter Pnx 2 Psk 

$200 

*135 

Screenwriter II 

* 3 30 

* 89 

[)i ebon ary NEW 

*.100 

* 69 

$ 

l 

1 

1 

*230 

*155 

Homeeord 

* 50 

* 34 

* Silicon Valley. 'Word Handier 

* 60 

* 39 

+ 1 si Handler 

* 50 

* 35 

* Handler Pak Word. List 6 Spell) 

S 130 

* 89 

Software Publishing. PF5; File 

* 125 

* 84 

specify + or fi] ff S: Report 

*125 

$ 84 

PfS Graph 

$ 125 

* 84 

PfS: Wnle (lie) 

*125 

* 84 

Stoneware. DB Master Version 4.D 

*350 

*229 

DB uidfty l -or II 

* 129 

* 87 

Advanced DB Master 

*595 

*495 

MODEMS ACCESSORIES 

& 

OUR 

HUGE 

ANCHOR, Synulman MK t IR5232) 

* 99 

$ 75 

^Brvalman Mark Kfl 

*399 

$ 269 

HAYESviBM-PCSmarlmodem J20CB 

*599 

*439 

IBM PC SmartoMin II Software 

I 149 

*109 

Sack Chronograph [RS-2321 
Stock Srnartmcdem 3Q0(RS232| 

*249 

*189 

*289 

*225 

Smart modem 1200 [FtS-232) 

*699 

*535 

Mirmmodem 300 (S 300bus) 

* 399 

*275 

Mmomodem Ife a /Smatcom 

$329 

*239 

IBM PC to Modem Cable 
NOVATION 

$ 39 

* 29 

1BM-PC Access 1-2-3 Package 

$595 

*445 

Apple Cat II Modem. 300 BAUD 

$389 

*269 

212AppteCft 1200 BAUD 

$725 

*559 

Cat 

$ 189 

*139 

J-Cal 

$149 

*104 

2 12 Auto Dal 

$695 

*579 

Smart Cat 103/212 

$595 

$415 

TRANSEND/SSM, 



temsend 1 for Apple II 

* 89 

* 69 

MademDard for Ihe Apple II 

$ 299 

$259 

Trajyjmcidem 1200 

(695 

$559 

I SOFTWARE SEE APPLE Oft IBM UTlLJ Df SOFIHA RESECTIONS | 


Bo agio, Apple Mechanic ot Diskputk, ea. 

* 30 

$ Z 

Uoubte-Take ar GPLE, each 

* 35 

$ 2! 

Typefaces [Rea Ap Mechanic) 

* 70 

* 1! 

DOSS Boss or LitMy City, each 

$ 30 

I 2; 

Tip Ovsk ATI 

t 20 

* 1! 

Pi onto DOSS 

$ 30 

$ 21 

Alpha Plot 

* 40 

$ 2] 

Csntral FVjtol, Filer, DOS 33 8 Util 

$ 70 

$ 1! 

* Copy II Hus |brt copier) 

* 40 

$ 31 

Einstein, Oomplet -Appiteolt BASIC 

$ 129 

$ 8! 

Epson, Graphics Dump 

$ 15 

$ * 

Hayes, Twnunal Prog, (SM or MM.ea.) 

$100 

$ 6‘ 

* tnsoft, GraFDRTH by Paul tutus 

$ 75 

$ 51 

Microsoft, A L0.S 

S 175 

$ 81 

Fortran 80 

$ 195 

*131 


VttECfcrpL Vlsiulc 33(11+) 

Vtsicaac Enhaaced [He) 
Vtsicate Advanced (lie) 


$250 $1 
$250 $17 
$295 


MMi 


GENERIK™ 
DISKETTES 

Each at lOOOquantrty 

SSSD $ 1.00 Each 
DSDD $ 1.40 Each 


A 


for the ATARI 

SANA [OOQDnve. 32CK $ 449 * 369 
KOALA, Pad w/lftcra Ulus. 5 100 * 75 


MONITORS 


TERMINALS AND 


+ AMDEK. irGrttft P/300G | 200 

* IT Amber. *30» $ 210 

* 12" Amber, A31M for ISM-PC * 230 

* 13" Colar I, Composite $ 379 

* 13" Color II, ftGB, Hi Res $529 

OVMCDkY NartNtQApptetll^ $199 
ir,CotorlY,RGft 72GHi4KV 

NEC, 12" Green, Modef ] 260MA $ 150 

IT Omfi, Model t20LMft $199 

12“ Amber. Model 12D&MA $ 210 

HTGctor.FUGfl, 1216 FA[IBM*NEC-PC) $599 
3 T Cflfor, [fompoate. 1215A ftpple] S 399 

* PRINCETON. ROB Hr Hs. HK-12 $ 798 

* FtGB Hi Res, SR 12 $799 

* Am ben. MAX- 12|Mono BftfJ $249 

QUA D RAM. Ltaadchrome 17" RCBColw $ 695 

OuadicreeR 17" 96^512 $1996 
ZENITH, !2"Grfiert. Mdl.ZVM123 NEwr$2U0 
]?' Amber, 7VM124 (IBM-PQ (200 


$135 
$149 
f 169 
*239 
*439 
*175 
Cad 
*109 
$149 
$159 
*449 
$299 
$499 
Call 
Ctf 
$495 
$1495 
$ 99 
$115 


COMPLETE MICROSOFT UNE IN STOCK 

* Omega, Locksmith [bit copier) v@r5Q 
Ftenguin, Complete fraptucs System II 

Graphics Magcian 
Phoenix. Zbnm Giafn 
Quality, bag of Tricks 
Terrapin, Logo 
Lttbico, Lssenbaf Data OupKator III S BO j 

Atari, Centipede, PacMan or Dofikey K.ea $ 35 

Beagle Bros-, Beagle Bag ( 30 $ 

BlufrrhFp, Mifewiaire f 

Brodertxind, ChopMteror Lode ftmner.ea 
AfodeMachuB I 

Appls Pafiic | 

BudgeCo., Pinball Cofislr. Set 
+ ConinentM. Home Accountant 
DatasofL Ajtflc or Zaxxon, each 
Davidson, Malh Blaster 1 
Edu Ware, fl.argie IrvenitwyJ 
Hayden, Sarjpan II iChess) 

SafgtHi III pwssji 

Infooom, 7er k UU!I, w Sarcrosi each 
Koala, Ful line in stock, GALL 
Leamlrig Co„ [Large foventnry) 

Micro Lab, Miner 2D49K 
Micmsoft. Typing Tutor 
Monogram, Dollars and Cents 
Origin, ultima III 

Scarborough AjgTrlning. Mastcrtype 
Sierra/On-Line. Ufoma II 
Ste’Tech, W/ardiy 

Spinnaker. Kinriercamp ^tlwrs in stock) 

Sub Logic, Flight Simulator II $ 86- * 3?| 

PRINTERS ACCESSORIES 
DOT MATRIX: 

EPSON, RX3TX tDQeps 
FXSft LfiOcps 
FKI OCX 160 cps 

MX [ OOF /T. SOc^K, w /&attt?Ji + 

Apple Ji Graphics Dump 
MANNESMANN I60U Med ISGcps 
TALLY. lBDLl33bol. (BOcps 

Spirit, 80 ccH 80cps 
NEC. PC-8023A, FT, 120cps, Bttd, pva 
PC-8025 ITOcps, 136 col. para 
Cable, S02-3/S02S to JBM-PC 
OKIDATA, 92A. SOceL m para. 

83A. 132 col., ]20cps.pwa. 

92 SO cof., IfiOtps, psm. 

93 I36a* r 160 rps, para. 

2350P, Pacemark. 350cps.para 
24I0P,ParjBnark, 350cps,para 

ORANGE MlCftO.Grappler-. for Apple 
PRACTICAL, kkaobutt h-Lme fi4K,Para 
FAitoobaft in-bw fM:te 
QUADRAM, QuadjeL Jet Cdbr Pnnter 

* STAR ]CfX12Cfcps,23K $ 499 

Gemmi ISTL^Qtps,?.^ $ 549 

LETTER QUALITY: 

NEC r tSLQ. I4 cpl Par a, w/IT, lOlcd $ 695 
35L0-, 3]cps. Para,w.9T, ]32cd (1335 

+ TTX 1014 13cps, Para.&Ser., Pinfifnc. $ 649 

INTERFACES: 

IBM-PC to Epson or Star Micrn Cable $ 60 
Apple S/F A Ca tte for Ejfcon ot Gem?m $ 95 
Moolizw. m /copy, PP, 8K, ffMP0 iv.-fS $ L 89 
Microfaiei, yy/topy. PP, 64K. HMP64w/PS $ 319 
hkrntarer. w/copy. PP, t2SK, w./P5 * 465 

Micrpta/er. Snap-tin, 8K, pjp, Epson w /PS $ 179 
MiCFolaMr. Snap-on, 64K, PP, Epson w/P$ $ 319 
All Mr.mterHn> arp eKpairiflUe (w/copy to 532k) [Siap-atmo 6*1) 
SUPPLIES: Tractor Feed Paper, Ribbons, Daisy Wheels. 

41CX.Calculate? NEW $ 325 * 2J 

mt!Dm *ic.«rtiitw s J98 $ 

4UIV. Calculator w/22K J 275 $ I 

HYPERION , Portable Computer *3690 


LIST 

PP1CE 

* m 
( 699 
$ 895 
$ 995 
$ 15 
$ 798 
$ 3098 
$ 399 
5 599 
( 835 
$ 5D 
( 349 
$ 749 
S 599 
S 999 
$2695 
(2995 
t IBS 

* 349 
$ 349 


n nnrniLLp ULlcrtnil ATIrtkl a Lin MAIL TO] 120SD Cltdlii Place, P&rtlaod, OR 97223 IncludeIrkikw nunibvrandA diHAg ckid* j/ichii Ipi SJIH. 

UnUcmNU INrUHMAI lull ftNU f C nlrlo n iteinB usually in slock Ca^nen?-Checks Mcwy Odern forii^Tf' 'WO Checks and Gcsemmerrr Checks iw immedkately honor Per sooal Qiuil'ei 
Conwry Ch«*E allow 30 days Urctear rfc. COD PwSSirn«i a J 4 * cash itecounr so AOD J*-to3lx7irpnCffsliJrVI5A0TWC FirUS M.vreard sPdJ". (55 ™rwrumflbrshfippiQ.msi^3noe and Handki^ iSUH 1 by 
UPB UPB gland ii siandard so add a*® fS ID min(niij*n| more kv UPS Blue Hv SI4H Arsd 12*^ lotai (S15 nmnnumi -lor S(1H tor DS Poslal APOnFPO Fqi Ha* bm. fcj&ka and Canada. UPS 5 vi same aw.=is ail 
oUhh^ am Pr>si3l so caf *ntr v specify- Postal Fur^n ew;^pi CuOfe Kv S.IRH @Jo 565H meo^ xajmitrt add 30*-r* 550 rtwmnirn tar SiJh Rnc^rs sibpc! '.5ctinngB. lypo nan. 

and a^ajlabihy so car Id vwil^ A, ggods are nnr. nckde wanarSy and are guarameed Id vkkV Q>je Id ckv -a* & ns s ani otn asvjr arv-p mar you wn get new imsed CKOOucts ALL SALES ARE FINAL Call telcxe rerun- 
mg qooiJS torrcpanarejH^amert Qirdefsi rksivmI wtawsiiDicieniSlUicfaiges mL' bereAHUlRl ORDERDEStKXJfiSfiAM m&FU P*T MnrviajfViKkflhF«layandlPto4Sanvflay AAM ner««9AM mNnw Yort 

OUB REFERENCES: IMito'icfKor ir.ojfttprripsrjrtj^cvcincas^r;!^ a ctmpoltr -Jri*r 'jnce I9^& anti n crFfrytyirr m^driJer SJOte 1900 I-ri Nih5|r»p ganl, iKU|frJ3467e Wtebetangt 

Ihe Chamber of Comtnarne |BlH) 6rM-0l ?1 SeTlBf Business Bureau and D»ed Harkelmg Assonanan or cav Dimn and Bratis!ree J if you are a subscriber Faslrak * and Genete " are IrademarVs ComX Corporalirw 


CASH t CARRY OUTLETS: 

Oiier-tlw-DOunler Mies wily Open Monday tamuBti Frxby. 10 a 
wiaiBaSShf.nSiy, 1000unt^6:00 
POHTtAftD, aftEaOH. HEW LOCATION! d P?ri 217, fturil 
3 iter r ^rlon ul 111 and kom Patland cm 9*Y, I? 

immediate tefl 217 (fiPcpes nnd Teiare 3atoi 
245-lQKk 

SEATTlf. WASH.. 1540 52Bh Aw 5E M 93036 

643 4..’36 in Luehmann's Plaja near Faetou Square 3E ct' 
405 S 90 And 3! !1E 3fth Jl ftcfiards 


244 BYTE May 1954 


























































Computer Exchange 

OW PRICES TO PROFESSIONALS WHO KNOW WHA T THEY WANT AND KNOWHOW TO USE IT! 

SUPPLY CENTER for IlM-PC or XT 


256K IBM- PC or XT 

320/360K Disk Drives by CDC 
90 Day Warranty By Us 
Call for Details 



t984 try Comroy-LaPoinle, Inc, 
^illhts JteiCTved 


LIST OUR 
PRICE PRICE 


A MHE U MAI 4-m-l Multiple Board. Cold 

MKIU C rv Graphics, Mono. ] 2W. $ 599 * 519 


■Comboflm-WS^ 
ComboPtuSv 256K S/Prt 
Merits IL S4K, 25/P/C 
Hfenfoll im, 2S/P/C 
256K Megaflus II Expander 


$395 *279 
$695 $495 
$495 *375 
$795 $595 
$39S $295 


Suftiflus* 64K, S/PAJ +S/W $ 395 $295 
2S6KS7P-^ +S/W $ 695 $ 495 

shWft*3MKS/M:+&/w $095 $595 

For Six Pafc w/Game Pal add $ 50 * 39 
ITDPIui M. S/P/C $215 $150 

I/O Plus II, S/P/C/G $265 I1B5 


/V'C SuperVisioa 132 <nt. mum. bun! $799 * 599 
?R US 64 last Z8®.WKpwfl port $875 * 695 

Chalkboard, Pbwer P«d, Req Kir $100 * 73 

*PomX mm & rd Ffliitra *" disk emulalDf 

ml rmI* software $495 *325 

n IQTIQ UNH Monitor ttt A »rwi base $ 50 
K/Un I ra 3 t0 Jfcrt keybowd caWe $ 40 
Vertcai CPU "System Stand" $ 25 
MonoctawnE E*L Cable Pur $ 50 


I 39 
$ 30 
$ 19 
* 35 


HERCULES Monoctawns Board $499 *949 

„ _ * KBSl&a Sht keyboard $209 *159 

Key Tronic KB51 51. SW. keyboard NEW $ 255 $209 

$150 *109 
$ 15 $ 12 


Knal^ Koda Pad'"w/Ft Deagn 
t lUOlu Procraminer'iGuide 


PtOEtamrrar's. Guide 

UAYUADr|ML«hrncnon [«Card MFC J 09 * 79 
T Memory CafdnoRW $ 230 *169 

SANDSTAR Memory Card Z56K $499 *395 

Modules tor Sands* m stock Cai 


rvir^KW^v/r i s^emcwd 25w 

SyslemCard m 
Mouse 

MOUSE SYSTEMS K Mouse wArfme 

ORCHID WM^jartwJlUS 

vnuniu pcfwi'-C ircuit Board Kil 

PLANTRONICS 

Cfitor Board & Cdarmtyjc; LG color. w/Pars 
Celd Board $ Draftsman, l&mtor, w/Pars 

QLJADRAM 

+ QuadlirO. NEWEST VERSION 

On ad board, no RAM, Expand In 3B4K 
Quadtorfl 641; Expand to 384K 
CUfldtoard 25CK. expand to 3B4K 

* OusdboefidL 384K 

Quadmard II. no HAM, expand lo 2SGK 
guadbowd II, «4K. expand id 256K 
Quadboard II. 256K G function 
Quad 512 * 64K pint serial port 
Quad 512 * 25£K plus anal port 
Quad 5J7* 512K|*B serial port 
Quadcdar Unard. 16 colors 

* Quadcotof LI, board, use with Qu adcotor I 

* QuJdchrontt, 12" RGB Monitor 
QuadscrEsn. J T 968.< 512 Monitor 

Tecmar !sl ^ 

icvuiai uf mwte. 2mk 

Captain, 64K,S/FVC/PtOg 
Ca0w.38«(.54’A4li« 
Wave, 25® ^horl brd.f 
Bosun, S/P/f fttart fcrd) 
Graptacs Masfe* 


Titan > 

TG PRODUCTS 

WICGl IBM PC Mouse 


Joystick 


$550 

$305 

$675 

$469 

$395 

$295 

$ 195 

$145 

$ 205 

$ 

195 

$1490 

$ 1190 

$ 695 

s 

545 

$ S59 

* 

395 

$ 559 

$ 

395 

$ 600 

* 

405 

$ 295 

$ 

215 

$ 395 

$ 

279 

$ 675 

J 

525 

$ 795 

* 

625 

Call 


Call 

i m 

* 

285 

$ 595 

$ 

395 

$ 325 

$ 

265 

$ 550 

$ 

420 

$ 895 

$ 

625 

S 295 

* 

225 

> 275 

* 

209 

* 795 

( 

499 

11995 

*1505 

> 389 

* 

295 

> 589 

S 

439 

$ 424 

$ 

324 

> 795 

$ 

595 

1 499 

$ 

369 

$195 

*145 

S 695 

( 

575 

$ 995 

* 

750 

$ 60 

* 

40 

$ TOO 

* 

69 



Prices and availability subject to change. Call, 

$55 

* 9 Each, 4164.2Q0ns, MEMORY CHIP KIT 
90 Day Warranty by us 


$325 


*295 Two or more. 

★ ComX 256K RAM BOARD 

Fully Dompatoble 1 Year United Warranty by GwnX 
With Fastrak RAM Deft gmiJator and Spooler Software 
Works on DOS U 2-0* 2,1 


★ MEANS A BEST BUV 


BUSINESS 


ALPHA, Dalabwe Manager IJ 
ASHTONTATE 
dBase II, req. PC-DOSMZW 


SOFTWARE for 


PC or XT 


The Financial Planner 
Friday 

APPLIED SOFT. TECH,, Versatorm 
ASK MICRO. GUWINYt* PH each 
B RODE ROUND, Bank Sareet Writer 
HPT Getr’l Acctg.AR.APw PH each 
CHANG LABS. Micro Plan 
+ CONTINENTAL Home Accountant 
Tax Advantage 

FCM (Filing, Cataloging. Mailing) 
Property Management 
DOW JONES, Market Analyzer 
Market Manager 
Market Microscope 
FOX & SELLER, 

Quickcode, dGraph, Grafox or Oz, each 
dWii(MSDDSwCP/M86wch) 
HAYDEN. IBM Pie Writer 

fte Speller or Satgon LI Leach 
HOWAROSOFT. 

Tax Preparer, 19S4tor L 983 year 
HUMAN EDGE. Management or S*£, ea 
IUS, EasyWtoer II System 
EasySpefcr It 

Business System: GL+AR+AP 
GLAHAP.OE «1NY. each 
+ INSOFT, Data feign (wy to use DBMS) 
GraFORTH (nimalHl 3D graphicEj 
UFlTREEVolksmiter 

* LOTUS, 12 3 
QUE, Using 123 

MICRO LAB, la* Monitor 1983 
MICROPRO. WordStar* 

MrH<M^r^ 1u 
Spell Star’" 

* WrtSttf Professional. 4 Pak 
Options Pah. SS/MM/SI 
SUrlndex™ 

InloStar 

* MICRORIM. R base, Sferies 4000 
MICROSOFT. Mudipiaii 

Wbrd 

word wrm Mouse 


395 
335 
* 89 


LIST OUR 
PRICE PRICE 
$295 * IBS 

$700 $395 
$ 30 $ 20 
$ 15 | 12 
$ 700 *395 
$295 *199 
$ 389 * 265 
$495 *295 
$ 80 * 56 
$595 
$495 
$150 
$ 70 
$125 
$495 
$350 
$300 
$700 

$295 *195 
$ 99 * 59 
> 200 *135 
1 50 f 34 

$295 (220 
$250 *195 
$350 (259 
$225 $149 
$MS6 $995 


*279 

$239 

*525 


$395 
$ 169 
$ 95 


$ 595 
$225 
$125 „ 
$205 *195 
$ 496 *329 
$ IS * 12 
$250 *169 
$495 *239 
$ 250 *129 
$250 $129 
*695 *395 
$295 *175 
$195 *109 
$495 * 259 
$495 *335 
$250 *169 
$375 *259 
$475 * 325 


BUSINESS 


MICROSOFT, Financial 9atenwnt 


LIST 
PRICE 

$ too 

mM SIM 

MONOGRA M. Dollars & Sense $ [ 65 

OPEN SY£ GIAMP. PRlNV w PO,ft«h $ 695 

* OSB ORNE/COMX Bffll* * Busuxess, allies 
* Math Hogramacin DS4M1 Dsks) 

S&me Common Basic Pmurnns (70 ea | $ >00 

Pracbcai B*yc Pttjgramrs (40e&ch] $ 100 

PBL Personal Im/ednr ). ] > ]45 

PEACHTREE, Peach Pah (GLW&AP1 $ 395 

Peach Text 5000 $ 395 

PEARLSOfT, PeraonaL Pearl 

(DBMSS MIS) $295 

+ PERFECT, Pstled Writer'- $349 

Writer ft feller. ? Pak $ 399 

Perfect Fterror Perfect Calc, each $ 249 

Perfect Wtrter, Speller. Filer. Calc <4( I 969 

SATELLITE, Wbfd Petfexn t 495 

SOFTWARE ARTS. TK ! Sfifter $ 399 

SOFTWA RE PUBLISH! NfcPFSfte $ 140 

PfS:fiepor1 $ 125 

PFS.Wrift > 140 

PFSjGfflph $ 140 

SOFTWORD SYSTEM, Multimirte ( 495 

SORCIM, SuperCMc 2 S 295 

aiperCaJc. 3 S 395 

SSI/SATE wmwardh-rtat J 495 

Peracinii WordPerfect $ 195 

STC/SOFTEC, TheCreMw $300 

STON EWARE Advanced D.B. Master $ 595 

SYNAPSE Fite Manager $100 

SYNERGISTIC, Date Reporter $750 

T /MAKER, T /Maker 111 $275 

VISICORP, VI si Calc IV $ 250 

WsFile or VisiSchedule $300 

Desktop Ran I $ 300 

MsiWord vtsSpell (128K) $375 


OUR 

PKICI 

I 69 
* 99 
*110 
*429 


* 69 

* 69 

* 99 
*239 
*239 

*195 

*219 

*249 

*149 


$299 
$ 94 

* 04 
$ 95 

* 95 
*395 
*195 
$265 
$375 
*149 
$195 
*395 

* 67 
$ 109 
$169 
$179 
*219 
$219 
*269 
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DIGITAL RESEARCH, 

Ccmcunotl CP/M-SG'" 

Concurrent CP /M- 86’" w / endows 
CF/M-86” 

C8A6K) Sfi’ 1 * 

CBASIC Grnn[)4er [B6or MSDOSL each 
Pascal/WT + EP/M'MJ 
Pasta!/MT+ (MSOdS) 
PL/UM5DGS)nrCP/M-86e«ti 
taBS Mdji I^SDDS or CP /M-fiq, each $ 400 
Display Mngr {MSMS or CP/M- 8fS, nach $ 500 
S&eed Ptog Pkg, pP/M-*5 $200 

OS COBOL-36 1850 

OR LOGO-86 $ 100 

HAYES, Smartcam 11 (Mb Cam.] $ 119 

INSOFT. GiaFOfiTH (silfflatal 30 graph.) $ 12S 
MICHOSTUF, Crosstalk 'kV>p3la Corr 1 $ ] 95 

MICROSOFT. muMMh/nvuSmp 

Business BASIC Comp. 

Pascal Compdw 
C Compiler 
BASIC Compter 
FORTRAN Compiiei 
COBOL Compiler 


$350 

$ 60 
$200 
$ 600 
$400 
$600 
$750 


$300 
IfiOO 
$350 
$ 500 
S 395 
>350 
S 750 


*225 

Call 

* 40 
*135 
$365 
(269 
*399 
*499 
*179 
*339 
*135 
*525 

* 69 
t 89 
( 95 
*129 
(199 
$399 
$250 
*339 
*269 
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1983 CL SOFTWARE AWARD: 

"Copy II PC by Central Band. Software is sWI the test software 
buy tt 1984. St will rapy mare copy protected software and 
faster rhan any other backup system Unlike ether copiers d 
Iripe* an enact duplicate of your orvgftai and it does 190% 
umlication ol copy, tkxumfciftatiun a excellent" 

* CENTRAL POINT, Copy N PC. Backup $ 40 $ 30 
+ COMX. Fastrak^. RAM/D*k emrdator 
and pnnter spooler program. Works an any 
PC ,DOS«fSW or RAMCard Menu Driven $ 100 * 59 


NORTON, UM4W&2Q L^pmarams 
ROSESOFT, Prakey 

* 

S 

BO 

l 

65 

50 

HOME & EDUCATIONAL 1 

Atari, Centipede, PttMan or totkrry IL,ea. $ 

EH 

n 

2E 

Beagle Bros,, Iteagle Bag 

$ 

30 

$ 

22 

Bluectiip. MrUxynane 

$ 

GO 

* 

40 

Broctorbund, Chopiifter or Lode Runner, 




each 

$ 

35 

$ 

25 

Arcade Machine 

s 

60 

$ 40 

Appfc Ffenin 

5 

30 

$ 

21 

BudtyeCa. Pintefl Constr. Set 

$ 

40 

$ 

27 

Continental, Home AcDounfen! 

S 

75 

$ 

49 

Datraft. Aztec rn Zuxott, each 

$ 

40 

% 

27 

Ds^dson. Matfi Blaiier! 

$ 

50 

i 

34 

Edti-Wdt«- fl erge fnvenloryl 



Call 

Hayden. Sargon II (Chessf 

s 

35 

$ 

29 

SwEan III |Chffis| 

5 

50 

$ 

34 

Infocom, Zerk UUIL or StaxcrDss, each 

$ 

40 

$ 

27 

Kotea. lull line instock, CALI 



CaN 

Learning Co , fLarge touentnryf 



Call 

Micro Lafc. Miner 2W9er 

s 

4D 

$ 

27 

Microsoft, ly^ng Tutor 

5 

25 

$ 

17 

Monogram. Dollars and Ceftfe 

> 100 

* 

69 

Origin. Ultimo ill 

> 

60 

$ 

40 

Scarborougti/Ugtitnmg, Masteftype 

s 

40 

* 

27 

Sierra/On-Line, Ulhma N 

s 

60 

* 

40 

Sir-Tecti. Wizardry 

$ 

50 

$ 

39 

Spinnaker, Ktod&reamp (Mlidn in slbckf > 

30 

f 

20 

Sub Logic. Might Simulator 11 

$ 

50 

$ 

37 
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Software Review 


Two More Versions 
of C for CP/M 

A benchmark comparison of QIC and Eco-C 

David D. Clark 
Pennsylvania State University 


In recent years the C programming language has 
generated a great deal of interest. Small, concise, fast, 
powerful, and offering many operators, it provides both 
systems-implementation and appMcations-programming 
capabilities. C compilers for microcomputers have vir¬ 
tually exploded onto the marketplace in the past two 
years, I reviewed two of the newer releases: QIC , writ¬ 
ten by Jim Colvin and distributed by The Code Works, 
and Eco-C from Ecosoft, 

QIC Version 3,0 

QIC is a fairly complete implementation of the C com¬ 
piler unless you require floating-point capabilities. It 
comes in two basic forms: 8080, which requires either 
Digital Research's RMAC assembly language or Micro¬ 
soft's M80 assembly language, and Z80, which works 
only with the M80 assembly language. It is a single-pass, 
recursive-descent compiler that takes its input from a file, 
passes it through a "window," and produces an assem¬ 
bly-language file. 

Originally derived from Ron Cain's small-c compiler 
(see reference 1) and tremendously increased in power 
through several major revisions, QIC 3.0 is now a subset 
of the Unix Version 7 C compiler from Bell Laboratories, 
It lacks: 

•variable types—long, float, and double 

•bit fields 

•casts 

•sizeof 

•typedef 


•local declarations in compound statements 
•parameterized #define statements 
•type specifiers on function declarators (all functions 
return integers) 

The Z80 package includes an excellent paperback 
user's manual and a disk containing an executable ver¬ 
sion of the compiler, a program to change the defaults, 
a relocatable version of the function library, and the source 
text for the compiler and the library. You must buy the M80 
(or the RMAC) assembly language separately. 

The manual first explains how to compile, assemble, 
and link a small program. Then it goes into more detail, 
explaining the command-line options (see table 1), re¬ 
direction, assembly-language interfacing, the standard 
library, and the internal workings of the compiler itself. 
The manual is readable and complete, 

Eco-C Version 132 

Eco-C from Ecosoft has a three-pass compiler. First, 
the preprocessor accepts a C program as input and 
writes an intermediate token file to disk; then the C 
parser program writes an intermediate code file; final¬ 
ly, the code-generation pass reads the intermediate code 
file and generates an assembly-language output file. If 
the parser pass detects a bug, it calls an error-handling 
program to print a message telling where the error oc¬ 
curred and to abort the compilation. 

The Eco-C compiler attempts to adhere strictly to stan¬ 
dard C's syntactic and semantic rules. It is a very com¬ 
plete implementation lacking only: 
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At a Glance 

Name 

Q/C C compiler 

Version 

3.0 

Manufacturer 

The Code Wbrks 
FOB 6905 

Santa Barbara, CA 93160 
[805) 683-1585 

Price 

S95 

Computer needed 

8080- or 280-based CP/M with at least 56K bytes of memory 
and at least one disk with a capacity of 240K bytes (two ate 
recommended) 

Documentation 

136-page paperback manual 

Audience 

Systems and application-software developers, hobbyists 


At a Glance 

Name 

Eco-C C compiler [including M80 assembly language] 

Version 

1.52 

Manufacturer 

Ecosoft Inc. 

ROB 68602 

Indianapolis, IN 46268-0602 
(317) 255-6476 

Price 

S350 

Computer needed 

ZSObased CP/M or MP/M 2.0 or later versions, with at least 56K 
bytes of memory and at least one disk with a capacity of 240K 
bytes (two are recommended) 

Documentation 

61-page loose-leaf manual: a 186-page loose-leaf manual also is 
included describing Microsoft's Utility Software Package, included 
with the compiler 

Audience 

Systems and application-software developers 


•bit fields 
•initializers 

•parameterized #define statements 

•the Wine preprocessor directive 

•macro expansion in a compound expression following 

an #if preprocessor directive 

•redirection of standard I/O (input/outpul) (This is the 
responsibility of the operating system, not the compiler. 
However many versions of C for CP/M provide the func¬ 
tion in a library routine.) 


-a 

Generate an assembly-language file for Digital 
Research’s RMAC assembly language. This option is 
not available with the Z80 version. 

-c 

Generate a commented assembly-language file. 

<1 

Send output to the console rather than a disk file. 

This is useful for debugging. 

-i 

Toggle initialization of large arrays. When turned off, 
arrays larger than 128 bytes will not be initialized to 
zeros. 

-1 

Do a library generation. Each function encountered 
will be written to a separate file. 

-m 

Generate an assembly-language file for Microsoft’s 

M8Q assembly language This option is not available 
with the 280 version. 

-o 

Specify a name for the output file 

-r 

Toggle the inclusion of redirection capability into the 
compiled program. When turned on, a larger ver¬ 
sion of the run-time initialization routine is included 
that allows redirection of standard I/O from the com¬ 
mand line. 

-s 

Generate ROMabie code with an optional specifica¬ 
tion of the stack starting address. 

-t 

Generate trace messages in the compiled program. 
When turned on. code is generated to print a 
message of the form Fl > function-name” on entry to 
each function and function-name" on exit. 

-V 

Toggle the compiler between verbose and terse 
mode. In verbose mode, the compiler displays prog¬ 
ress messages as it proceeds. 

Table 1: The Q/C compiler command-line options. 


The Ecosoft package consists of a loose-leaf user's 
manual and a disk containing the software. Microsoft's 
Utility Software Package, a standard software compo¬ 
nent, is included. It contains the M80 relocating macro 
assembly language, L80 linking loader, LIB80 library- 
management program and CREF8G cross-reference util¬ 
ity. Because the M80 assembly language comes with the 
compiler, you don't need any additional software to use 
the system. 

The manual for Eco-C contains instructions on how 
to get started, command-line options (see table 2), some 
programming hints, a description of the standard library, 
and various details on how to work with the system. 
Some packages also come with a copy of the C Program¬ 
ming Guide , an easy-to-understand introduction to C by 
Jack Purdum, Ecosoft's president. 

Benchmarks 

To compare the relative performances of various im¬ 
plementations of the C programming language, I ran 
benchmarks on a "generic" CP/M-based system consist¬ 
ing of a Teletek Systemaster with a 4-MHz Z8QA, a Heath 
H19A terminal, and two 8-inch, double-density, double- 
sided Mitsubishi disk drives. The CP/M 2.2 operating 
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-b Turns off most of the progress messages normally 

displayed by the compiler during its operation. 

■c Uses the library in which getcharf] and putcharf) do 

direct BDOS calis to GP/M for console I/O rather 
than passing through getcf) and putc() The code 
generated is slightly smaller. 

*1 Tells the compiler to use the version of prirtif() for in¬ 

tegers. If the program does not need to print 
floating-point numbers, this option should be used. 

’0 Specify a name for the output file. 

-snnn Select the system libraries nnn at link time There 
are 10 reserved system libraries. The only one im¬ 
plemented at the time of this writing is SLIBO, which 
contains the transcendental library, 

-unnn Select the user libraries nnn at link tima This option 
is similar to the -s option. User libraries may contain 
whatever the user wishes, 

-ns or -nu Variations of the last two options These options 

allow selection of a range of libraries. For example, 
-5u would search from ULtB5 down to ULIB0. 

Table 2: TTie Eco-C compiler command-line options . 


system had a 56K-byte TPA (transient program area) and 
the BIOS (basic input/output system) used 256-byte disk 
buffers. 

I am including the BDS C compiler in some of the 
benchmark results to allow you to indirectly compare 
Q/C and Eco-C with other C compilers previously bench- 
marked against the BDS compiler, (The BDS compiler 
is one of the most popular and intensively examined ver¬ 
sions of C for microcomputers.) (See reference 2.) 

To measure the speed of compilation, assembly, and 
linkage, timing started when the Carriage Return was 
tapped at the end of the command line and stopped 
when the CP/M prompt line reappeared on the screen* 
Because of this, the times listed include the time required 
to load the compiler, assembly language, or linker and 
the time required to warm-boot CP/M (a total of 4 to 12 
seconds depending on the program). To measure execu¬ 
tion speeds, timing started when the first program mes¬ 
sage line appeared on the screen and stopped with the 
display of the program termination message. All timing, 
reported to the nearest half-second, was done on a hand¬ 
held stopwatch. 

The Q/C programs were compiled with the -i option, 
which directs the compiler not to initialize large arrays 
to zero. This results in a tremendous reduction in the 
size of some assembly-language files and the time re¬ 
quired to assemble them. When you invoke this option, 
the system uses a DS (define space) assembly-language 
directive to allocate array space rather than a series of 
DB 0 (define byte 0) directives. If you don't require zero 
initialization, this option makes a great deal of sense* 

With the exception of the floating-point benchmark, 
the Eco-C programs were compiled with the -i and -c 
options. The -i option says to use a version of the printfQ 


function that doesn't format real numbers, resulting in 
smaller code size and slightly greater speed. The 
floating-point benchmark needs to perform output of 
real numbers so the -i option is inappropriate. The -c 
option tells the compiler to use the direct console I/O 
procedure in the CP/M BDOS (basic disk operating sys¬ 
tem) instead of passing console I/O characters through 
the file handlers. ,Because Ecosoft doesn't supply the 
source of the printfQ function, it is impossible to know 
how it handles character I/O. 

The BDS versions were compiled with the -o and -e 
options. The -o option optimizes speed for some pro¬ 
cesses while it sacrifices space. The -e option gives the 
compiler the address where "external" variables should 
start. This allows direct reference to the variables (rather 
than indirect through a table), saving time and space. The 
BDS versions used the L2 linker from Mark of the Uni¬ 
com (222 Third St*, Cambridge, MA 02142), which of¬ 
fers some advantages over the standard linker, CLINK 
(such as linking very large files by swapping part of the 
linkage tables to disk and replacing indirect table refer¬ 
ences with direct references, eliminating the tables, 
reducing code size, and moderately increasing speed). 
The L2 linker is included with the BDS compiler. 

The Sieve of Eratosthenes 

One of the most difficult parts of benchmarking is 
selecting the programs to use in the tests* Jim and Gary 
Gilbreath proposed what has since become a standard 
for comparing microcomputer compilers and interpre¬ 
ters—the "sieve" program (see reference 3). Listing 1 
shows the standard version of the sieve program. 

The benchmark used a variety of different compiler 
options to check how small variations in the code would 
affect program performance. Figures 1 and 2 and table 
3 present the results of the sieve program. 

The BDS C compiler doesn't support register or static 
allocation; therefore, those results are missing from the 
table. In the setmem examples, in addition to making the 
variables external, a call to the library routines to fill the 
array with the value TRUE replaces the following state¬ 
ment: 

for (i = 0; i = SIZE; i++) 
ftagsp] = TRUE; 

This saves a substantial amount of time. So does the im-\ 
proved algorithm program supplied with Eco-C—proof 
that an intelligent programmer can usually create a 
quicker program than an intelligent compiler can. 

The Eco-C and Q/C compilers require larger file sizes 
to hold their code because they include data space in 
the code files (see figure 3), The BDS C compiler places 
a pointer to the external variables' location in the code 
file and calls a runtime routine to initialize the external 
variables to zero when the program executes. Thus, the 
code file doesn't store the sieve program's flags array so 
the code size is about 8K bytes smaller for the BDS C 
compiler, which, therefore, doesn't support initializers. 
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StorageMaster. Fixed Disk 
builds stronger PCs three ways. 


If you own an IBM PC, the new 
StorageMaster 500 Series Fixed 
Drives from Control Data give you 
three great advantages. 

• Larger capacity than IBM’s fixed disk 
drive The StorageMaster 518 offers 
up to 18 megabytes 
of storage; die 
StorageMaster 530 
capacity of 30 
megabytes is the 
equivalent of 15,000 


double-spaced typewritten pages. 

• \bu can boot* (start up) from 
StorageMaster 500 Drives—no 
need to boot up from a flexible 
disk as with other drives. 

• More byte for the buck. Dollar for 
dollar, StorageMaster gives you 
more bytes of storage than 
IBM’s fixed disk drive 

There’s more The 500 
Series Drives have an average 
seek time of only 45 milli- 
seconds-about twice as fast 
as most other drives. They 
store your information in a 
sealed, contamination-free 
, environment. They require 
no cleaning or preventive 
maintenance And they 


come ready to plug into your PC* 
Look for the 500 Series Drives 
at your local computer store Or 
give us a toll-free call at 800/232- 
6789 (in Minnesota, call 612/ 
921-4400, ext. 41) and well tell 
you where you can find our 
whole family of StorageMaster 
products. 

'This capability requires the use of a 
StorageMaster 301 Controller. 

Circle 110 on inquiry card. 
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Listing 1: The sieve prime-number generator benchmark program . 
This is the same program as originally presented in "Eratosthenes 
Revisited" (see reference 3). This version is slightly different from 
the version presented in Christopher Kern's comparison of five ver¬ 
sions of C for CP/M (see reference 2) in that there is no preprocessor 
directive to include the header file " stdio.hf' 

/* Eratosthenes Sieve Friee Nuiher Program in C */ 

•define TRUE 1 
•define FALSE 0 
•define 3HE 3190 

char flag*[SIIE+lJj 

aainU 

{ 

int i t priie, k, count, iter; 

prlntffLO iterations*\n"1| 
for (iter - ly iter <« 10} iter++) t 
count 3 0j 

for li * Of i SIZE} i++i 
flagsti] - TRUE; 
for li * Of i <= SUE} i*+1 < 
if {flagstil) t 

priae - i + i + 3* 

for (k = i + prieij k <= SIZE} k +■ prieel 
flagslkl « FALSE} 
count++j 

} 

} 

} 

print*("2d %d\n B , prise, count); 

) 


SIEVE BENCHMARK 


CAL TIME 



C COMPILER 

1771 COMPILE KS3 ASSEMBLE W7X UNK 


Figure 1: A comparison of the cumulative program CAL (compile, 
assemble, and link) times for the sieve benchmark, (All figures ivere 
drawn with a Hewlett-Packard M75A plotter.) 

The long assembly and link times for Eco-C are the 
result of its method of initializing external arrays. The 
definition of C says that all external variables not initial¬ 
ized explicitly will be set to zero (see reference 4); there- 
fore, the sieve program must initialize the external ar¬ 
ray flags to zeros before the program starts. In Eco-C 
the assembly language expands a macro containing the 
statement "DB 0" the required number of times, resulting 
in fairly small assembly-language files but very slow as¬ 
sembly* 


VANILLA EXECUTION TIMES 



Figure 2: Comparative execution times for the various benchmarks . 


AMOUNT OF CODE GENERATED 



BENCHMARK 

[771 Q/C E3I ECD“C EZ3 0DS 

Figure 3: Comparative code sizes for the various benchmarks. 

Fibonacci Numbers 

Another important measure of performance of any 
block-structured language is the speed at which it per¬ 
forms function calls. The calculation of Fibonacci num¬ 
bers (1,1, 2, 3, 5, 8,13 ...) is naturally recursive (obtain¬ 
able by a finite number of computations), and thus pro¬ 
vides an excellent way to examine the speed of function 
calls. Christopher Kern presented a benchmark program 
(see reference 2), shown in listing 2, that calculates 
Fibonacci numbers recursively. Because Q/C doesn't 
allow type declarators on functions, I modified the pro¬ 
gram slightly to do that compilation, 

Figures 2 and 4 present the results from the Fibonacci 
number benchmark program. There is a wide variation 
in execution speed for this program—a factor of three. 
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Compiler Execution Times (in seconds) 


improved 



vanilla 

register 

static 

external 

setmem 

algorithm 

Q/C 

42 

26 

26 

26 



Eco-C 

31 

31 

22 

22 

17 

11 

BOS 

23 



15 

13 



vanilla — the program compiled exactly as shown in the article 
"Eratosthenes Revisited 1 ' 

register — the auto variables declared as register integers 
static — the auto variables declared as static integers 
external — the auto variables moved outside the main() function 
setmem — the library routines used to fill large blocks of memory 
with a specified value 

improved algorithm — the improved version of the published 
algorithm used 

Table 3: The results of running the sieve benchmark program with 
various options and definitions of those options. 


Listing 2: The Fibonacci number-generator benchmark. This is the 
same program that originally appeared in Christopher Kern's article 
(see reference 2). 

#include <stdio.h> 

•define NTIHES ID i # number of tiaes to compute Fibonacci value »7 
•define HUMBER 24 /* biggest one He can coapute with IB bits */ 


aainO /* compute Fibonacci value */ 

( 

i nt 1; 

unsigned value T fibOj 

print!*“Xd iterations: % NT[MEG Ij 

for ii s ij i NTIMESj i++i 
value = fib(NUMBER); 

print! (-FibonatciadJ a Xu,\n\ NUMBER, value)i 
exit(Of| 


unsigned fib(x) /* coapute Fibonacci number recursively #/ 

int x; 
i 

if lx > 2) 

return (fib(x - U + fiblx - 2)1; 

el se 

return M); 

> 


Eco-C has a tortuous function-calling protocol. My opin¬ 
ion on this is based on the assembly-language interface 
description and the file produced. The compiler puts all 
sorts of stuff in the code file and on the stack and then 
calls a library routine to perform the function call. When 
control returns from the function, Eco-C calls another 
library routine to put the returned values in the right 
places—not an efficient way to do things. Eco-C is the 
most costly of the three in execution time while QIC is 
intermediate between BDS C and Eco-C. 

The similarity of the code-file sizes in this benchmark 
is interesting. The Fibonacci program doesn't contain a 
large array like the sieve program does; therefore, the 
program sizes for QIC and Eco-C are comparable to BDS 
C's (see figure 3). 


FIBONACCI NUMBER 


BENCHMARK cal time 



C COMPILER 

177! COMPILE E3 ASSEMBLE GZ2 LINK 

Figure 4: A comparison of the cumulative program CAL times for 
the Fibonacci benchmark. 

Pointer Dereferencing 

Because most sizable C programs make extensive use 
of pointers, a good compiler should generate efficient 
code for dereferencing them. The program in listing 3 
attempts to test the capabilities of QIC and Eco-C in this 
area. It declares a "structure" containing a single member 
with 20 levels of indirection (indirect addressing). The 
main program then declares a pointer to the structure 
through an additional 20 levels and repeatedly references 
the character located through these 40 levels of indirec¬ 
tion. To compile this program with QIC, you must in¬ 
crease the size of the compiler's "type table" from 35 to 
50 entries using the included QRESET program. 

Figures 2 and 5 show the results of the pointer-deref¬ 
erencing program. BDS C can't parse the structure 
declaration and, therefore, is omitted from the results. 
Here Eco-C shines, producing a smaller, faster program 
(see figure 3). 

It was more difficult than expected to create this bench¬ 
mark. My first attempts produced programs that ex¬ 
ecuted too quickly to be accurately measured. The pro¬ 
gram shown in the listing executes two million derefer¬ 
encing operations and both compilers are fairly good at 
it. 

Floating-Point Calculations 

One nice feature of Eco-C is that it includes floating¬ 
point variables. The matrix-multiplication program pre¬ 
sented by Jerry PourneOe (see reference 5) was rewrit¬ 
ten in C to test floating-point speed. Listing 4 shows the 
resulting program. Because all arrays in C start with an 
index of 0, some changes occur in the for loops, the final 
answer changes to 383740.00000, and the implicit data 
type conversions in Dr. Poumelle's program become ex¬ 
plicit with the use of casts. Because C does all its floating¬ 
point calculations in double-precision, the matrices are 
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There are a lot of powerful reasons 
to write software for HP systems. 


Vbu’re looking at two of them. 


An enhanced UNIX™ operating system. And the 
cash bonuses you’ll earn when you sell your UNIX- 
compatible applications with an HP system. 

Those are compelling reasons to participate in 
HP’s special program for software companies. 

We have a whole range of products that can run 
UNIX, from our popular line of MC 68000-based 
machines to our powerful 32-bit systems. And 
well be expanding that range all the time. 

While we’re giving you a wider choice of prod¬ 
ucts for your programs, weVe also making it even 
easier for you to write them. 

We’ve developed an especial ly powerful version 
of the industry standard UNIX, called HP-UX. Its 
enhancements provide for graphics, data base 
management and networking, to name just a few. 

When you team up with HP, you have our full 
service organization behind you. Our factory and 
field support teams are dedicated to problem¬ 


solving. So, if you or your customers have any 
questions about HP-UX, just give us a call. WeVe 
ready to help. 

And weVe ready to make your efforts very 
rewarding. When your customer buys an I IP sys¬ 
tem because of your application, well give you a 
cash bonus of 30% of your software’s sales price — 
up to 6% of the net HP system’s price. Our only 
restriction is that, to qualify for the bonus, your 
software must sell for at least $10,000. 

There are lots of other good reasons to write 
HP-compatible software for UNIX or any of our 
other operating systems,To find out all about 
them, write to Hewlett-Packard, Attn; Gwen 
Miller, Dept. 57190,19447 Pruneridge Avenue, 
Cupertino, CA 95014. In Europe, contact Henk 
van Lammeren, Hewlett-Packard Nederlands B.V., 
Dept57i90,PO. Box 529,1180 AM Amstelveen, 
The Netherlands. 


UNIX is a fraitmark af BcEJ Laboratories. 


BD0231S 


Circle 197 on Inquiry card. 


¥hp% HEWLETT 
mLUM PACKARD 


BYTE May 1984 253 


















































































































Listing 3: The pointer-derefarewing program. This program declares 
a fairly simple structure with 20 levels of indirection then a variable 
that is a pointer to that structure through 20 additional levels of in¬ 
direction. The program repeatedly references the character pointed to 
through the 40 levels of indirection. 

/* 

** deref.c — benchnark program to examine the efficiency 

of pointer dereferencing 

#/ 

•define LOOPS 50000 f* too* nany loops 

•define BELL 7 /# ASCII bell character *t 

struct cptrt { 

char I [ 

>* 

■*in <) 
t 

unsigned i; 
char yekdorb; 
struct cptrl 


ferent processor. The Code Works provides good 
support—I have received two updates at low cost. 
Overall, it is a reasonably quick compiler that produces 
fairly good code. 

Eco-C also provides fairly good support with free up¬ 
dates for one year. When the first copy of my compiler 
had a problem, I found that Ecosoft already knew about 
the error and had shipped the corrected version. Eco-C 
also features strict adherence to standard syntax and 
semantics, making it easier to write portable programs. 
It has good numerical capabilities including an excellent 
transcendental-function library, and the LL(1) parsing 
strategy finds errors at the earliest possible point of 
detection (some other types of parsers scan past the error 
before detecting it and their error messages are con¬ 
fusing). 


printfftu I oops\n ■ , UJOPSlj 

for li - Oj i <= LOOPS; i + + l 

yekdarb » itiiitiHit 
(tmtiitim 

pri ntf { "Itcf 1 ni nh*d\n - T BELLI ; 
enitlO); 


pointer). ptr 1; 


POINTER DEREFERENCING 


BENCHMARK CAL TIME 



C COMPILER 

EZl COMPILE £22 ASSEMBLE £22 LfNK 

Figure 5: A comparison of the cumulative program CAL times for 
the pointer dereferencing benchmark. 


declared double, rather than float, which incurs the time 
necessary for repeated conversions. When the 22K-byte 
compiled program ran, it required 48 seconds to execute 
using 8-byte floating-point numbers. 

Pros -,. 

Both Q/C and Eco-C have some nice attributes. 

QC is a large subset of Unix Version 7 C for non- 
numerical applications. It has an excellent manual and 
it includes the compiler's source code as well as the 
library's. QIC is a modular compiler that doesn't seem 
difficult to modify if you want to produce code for a dif- 


..» and Cons 

Q/C and Eco-C have one problem in common. The 
Microsoft M80 assembly language {as well as Digital 
Research's RMAC) only allows six significant letters in 
identifiers. The L8G linker and format for relocatable files 
allows up to seven, but this too is inadequate. This limita¬ 
tion often requires more foresight and care in naming 
variables than it really should. It would be nice to have 
a relocating macro assembly language that allowed at 
least eight significant characters in identifiers- (The 
relocating macro assembly languages supplied with the 
UCSD p-System do. Unfortunately, they are not avail¬ 
able for CP/M.) 

Q/C has no real problems. It runs well, produces ac¬ 
ceptable code, is cheap, and is an incredible learning 
tool. However, sizeof and type specifiers on function 
declarators would be helpful. It looks like typadefs would 
be easy to add. 

The Eco-C compiler is a disappointment after reading 
Ecosoft's glowing advertisements and paying its high 
price. When I bought this compiler, the ads proclaimed 
Eco-C as a full C compiler with no mention of any re¬ 
strictions, A typical compile and link supposedly took 
only a minute or two. Since then, these claims have dis¬ 
appeared from the ads. Now the ads say that the package 
includes most of the library source code. My copy came 
with only one small runtime-initialization program in 
assembly language. Questions to the company about 
these problems received no response. (See the text box 
"Xtra, Xtra..." on page 256 for an update on these 
problems.) 

One of the most annoying things about the Eco-C com¬ 
piler is that it aborts compilation after detecting an er¬ 
ror. It is impossible to continue scanning for additional 
syntax errors after finding one. If there are several trivial 
errors like missing semicolons, it takes a long time to 
compile a large program even though the LL(1) parsing 
scheme used by Eco-C is good at error recovery. 

Eco-C generates lots of slow code for some applica¬ 
tions. When BDS C or Q/C compiles a test program that 
involves filling the CRT (cathode-ray tube)screen with 
characters one at a time using cursor addressing, the 
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DataShield... .The Quiet Necessity.... 
is a rechargeable, battery-operated power 
sou rce wh ich takes over with in 10 m i 11 iseconds 
whenever the power drops or goes 
out completely. It also boasts a built-in surge 
protector to guard against peaks, surges, 
and line noise. 

Technologically, there is no compa¬ 
rable product on the market that is more 
advanced. That's a fact. It’s been tested 


and proven. Economically, nothing comes 
close to the low price of the DataShield. 
Period. 

If you have begun to realize the need 
for back-up power source insurance, but 
you were waiting until the quality and the 
price were right. . .well, stop waiting. 

Contact your local computer dealer 
or contact the manufacturer for more 
details. 


^ i "Sr ^ m Z. jJ 


320 River Street, Santa Cru*, GA 95060 
(408)429-6881 TELEX 176841 
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Listing 4: A C-language version of the matrix-multiplication bench¬ 
mark originally proposed by Jerry Poumelle (see reference 5). 

t* 

** aatiiul t»c — a benchmark based upon the latrix au 1 ti pi i cat L an 
*4 program given by Jerry Pcurnelle in Byte October 1962 p. 254. 

ti 

*# Type conversion^ have been Bade explicit with casta. Array 
#» and Loop indices non start at 0. 

#/ 

•define n 20 

•define N 20 

•define BELL 7 

char gupr 

double sue a > at«3tNl p btNltn], cCHHH]j 

eai n U 
< 

suae * O.Oj 

printf("Hit any character to atart\n"^ 
gup ■ getcharI )\ 

f illaO \ 

printf <"\nA fined\n - ij 
fillbUr 

printf( p VnB filled\n“); 
flUcUf 

printf(■ SnC filled\n # l; 
eateult()| 

printf t"\nMultipiied\n B 1; 
ssnmi t () ; 

pr i ntf t - The cue l*t X20f\n w 1 5u*«U 
put char \ BELLI$ 


f i 11 a <} 

< 

iAt 1 | j| 

for U * 0( i < M( i++f 

for IJ ■ 0; j < Nj j++l 

atnUJ - (double) 1 4 J| 


fiLlbO 


1 

int if j| 

for (i - 0| i t Nj 1++) 

for CJ a 0| j C M| j++l 

bliHjl = (double) tint) ((1 + JI/II | 


fillet) 

{ 

int t f jj 

for H - 0} i < H| i*+) 

for <j = Oj i < Hr J++J 
cEiHj] = (double) Oj 

> 


■at au11 () 

{ 

int 1, j, k; 

for (i = Oj 1 C H ( i++} 

for (j - 0? j < Nj j++> 

for (k » Oj k < Hj k++) 

ctiHj] - c E i ] [ j ] + amm#b£k]Lil| 


suiait(1 
( 

int i i Jr 

for ti « Oj i < Hj i ++> 

for (j Oj j < Hj j++) 
sun = suaa + c [i JC j ] | 

> 


Xtra, Xtra < * < 

Since this article urn written , some changes have been made 
to Q/C and Eco-C. I have not, however, received review copies 
of the revisions. 

Eco-C has a new version that supports initializers and param¬ 
eterized macros that allow it to handle most programs written for 
Unix Version 7. Ecosoft also answered some of my questions con¬ 
cerning the source code for library functions. It seems that the 
source teas distributed for a while but some bugs that were even¬ 
tually traced to modified versions of the library were reported. 
Because of this , Ecosoft stopped distributing the source with the 
system. Advertising copy has presumably been changed but pub¬ 
lishing lead times dictate that some of the old copy is still appear¬ 
ing in some magazines. Those who bought the compiler expecting 
the source code am get it by requesting it from Ecosoft. They must, 
however, state in their request letter that they understand no sup¬ 
port for the library, therefore f will be offered by Ecosoft. 

A new version of Q/C has also been announced by The Code 
Works. The new version (3.1) includes typedef, sized type casts 
function typing, and library functions to support large file buf¬ 
fers ♦ These features should make Q/C one of the most complete 
C compilers available for nonnumerical applications. 


screen fills as fast as the terminal can accept characters, 
Eco-C takes twice as long and generates twice as much 
code as Q/C, This is apparently the result of the slow! 
procedure-calling process. 

Summary 

As you may have guessed, I like Q/C and have mixed 
feelings about Eco-C. 

Q/C, a large subset of the standard language and a 
good introduction to it, has a portable library and pro¬ 
duces good code quickly. If you want to learn compiler 
construction techniques or modify the standard lan¬ 
guage, Q/C is the obvious choice, 

Eco-C does everything claimed in its manual. It has 
the long, float, and doubts variable types required for many 
calculation-intensive programs—possibly the purpose 
behind its development. Eco-C also includes Microsoft's 
M80 assembly language—a nice extra for use with other 
packages.* 
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Fujitsu Japan’s largest computer company, sends 
you their best.The new Micro 16s personal 
business computer. A combination of thoughtful 
planning, innovative thinking and quality 
craftsmanship Just what you’d expect from a 
Japanese company that’s been making computers 
for three decades. 

The Micro 16s is a complete computer 
system. The options of other computers are our 
standards. For example, its price includes 
the ClTM-86bperating system, SuperCalc 2 ’” elec¬ 
tronic spreadsheet, WordStaCword processing, 
a high resolution color graphics monitor, and two 
microprocessors, the Z80 A 8-bit and 808616-bit. 

The Micro 16s will run any of the more 
than 3,000 CP/M*software programs on 
the market today. Optional operating systems 
for the Micro 16s include MS-DOS and the 


multi-tasking Concurrent CPAT86™ 

The Micro 16s also comes with a detachable 
keyboard, dual built-in 514 " floppy disk drives, 
128 kilobytes of internal memory expandable 
to over one megabyte, and expansion slots for 
future growth. 

The unique and flexible design of the 
Micro 16s makes it easy to add advanced micro¬ 
processors of tomorrow, hard disks, mainframe 
communications or local area networking when 
the time is right. 

Put a Japanese leader to work for you. 
Fujitsus Micro 16s. For more information or the 
name of your nearest dealer call toll free 1-800- 
MICRO 16. Or write Fujitsu Microelectronics, Inc., 
Professional Microsystems ■■HHM 
Division, 3320 Scott Blvd., FUJITSU 
Santa Clara, CA 95051, 


Fujitsu’s Micro 16s: 

Supfli'Calc*' 1 ' is a iiademark ofSoreim Corp WordStar* is b trademark of MicroPro international CF¥M-BS*and Concurrent qFyM-B-B™ are tratsemarki ol Digital Research, Inc. MS™ is a trademark ol Microsoft* ZS0* is a irademarK of ZitoQ.inc 
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Hardware Review 



Photo 1: The LNW-BO Model II microcomputer. 


LNW-80 

One user's glowing report 


Mahlon 

University 

The LNW-80 Model II is a Z8Q-based, 8-bit microcom¬ 
puter that evolved gradually from the old TRS-80 Model 
I. It is capable of running virtually all software and 
operating systems for the TRS-80 Models I, III, and 4 
better than the TRS-80s do and of supporting a full- 
featured CP/M with 96K bytes of RAM (random-access 
read/write memory). Please note that this is not an ob¬ 
jective review. I happen to believe that the LNW is the 
best 8-bit microcomputer you can buy I'll try to tell you 
why. 


G* Kelly 
of Virginia 

While I'm an avid admirer of the TRS-80 Model I's basic 
design, the machine itself had a lot of faults. The Model 
III solved many of the severe problems but it didn't go 
far enough—no high resolution or color and only a 16 
by 64 screen, for example* The Model 4 is better but it 
still doesn't provide color. Model I and HI programs won't 
run in Model 4 mode, there's little flexibility in the types 
of disk drives supported, and CP/M and high-resolution 
graphics cost extra. 

The USTW-80 Model II (see photo 1) lacks the limita- 
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tions of the TRS-80 Model 4, It has the excellent basic 
design of the TRS-80 Model I, none of its hardware prob¬ 
lems, ail the important features of the Model 4, and 
more. Like the Model 4, it has an 80 by 24 screen, high¬ 
speed operation (4 megahertz), and compatibility with 
CP/M. 

But unlike the Model 4, it has high-resolution graphics, 
excellent color capabilities, and good compatibility with 
Model I, III, and 4 software, including all of the popular 
operating systems. It can also use almost any disk-drive 
configuration (including 8-inch and hard disks); its CP/M 
can read the most popular disk formats including IBM 
PC (Personal Computer), Osborne, Kaypro, Xerox, and 
industry standard 8-inch; and it's built better than any 
microcomputer I have seen. 

In addition, the LNW comes with an incredible array 
of software, including several integrated small-business 
programs, a spreadsheet program, a word processor, a 
smart-terminal program, a TRS-80-compatible operating 
system, and a well-tailored version of CP/M. The soft¬ 
ware also includes an enhanced BASIC that supports the 
color and high-resolution features. The software alone, 
if purchased separately, would cost nearly the price of 
the whole package. While Osborne and Kaypro have 
been praised for their software, the LNW provides much 
more, LNW Research, the manufacturer, is planning an 
add-on board to provide software and hardware com¬ 
patibility with the IBM PC. (They already produce add¬ 
on boards for the IBM.) 

The Company 

The LNW-80 started life as a series of kits: the first one 
was for an improved TRS-80 expansion interface; the sec¬ 
ond, for a group of improvements over the TRS-80; and 
the third, an assembled board allowing double-density 
operation of both 5- and 8-inch disk drives, (The kits 
have been severely criticized for being complex and hard 
to build. If you're thinking of building the kit, buy the 
documentation and look it over first.) Eventually, these 
kits were combined in an assembled package that was 
completely compatible with TRS-80 hardware and soft¬ 
ware. The LNW Model I was similar to the TRS-80 Model 
I without its hardware problems and with high-resolu- 
tion graphics, an 80 by 24 screen, color displays, upper- 
and lowercase, and flexible support for different disk 
drives. 

The Model II introduced CP/M compatibility, 96K bytes 
of bank-selected RAM, an improved BASIC, and a num¬ 
ber of other features. It also included an internal loud¬ 
speaker, the use of gray tones to represent colors on a 
black-and-white monitor, and joystick ports. With the 
IBM compatibility will come even more flexibility and 
performance. Even with all these changes and additions, 
the LNW is extremely well integrated and as reliable as 
any microcomputer I have used, 

LNW Research provides inexpensive upgrades to the 
owners of earlier models. For example, I recently paid 
$299.50 to add CP/M to my LNW Model I. The upgrade 
included the hardware installed by the factory and the 


At a Glance 

Name 

LNW-80 Mode! IJ 

Type 

8-bit microcomputer supporting nearly ail TRS-80 Models I, 111. 
and 4 software and CP/M; color display, high-resolution 
graphics, %K RAM, and 16K ROM with paging 

Manufacturer 

LNW Research Inc. 

2620 Walnut St. 

Tustin, CA 92680 

Price 

$ I 195 

Supplied Software 

DOSPLU5, CP/M 2.2, LNWBASIC (enhanced BASIC with 
graphics support and more], Electric Pencil. Electric Spreadsheet, 
Microterm [smart-terminal program), Chartex (business-oriented 
plotting program), Microsoft (Level II) BASIC, integrated small- 
business package with general ledger, accounts receivable, 
accounts payable, payroll, and more 

Hardware 

Z80 microprocessor, RS-232C, parallel printer, joystick, tape 
recorder, bus and disk drive ports, full keyboard, internal speaker 

Disk-Drive Support 

Radio Shack and nearly all CP/M formats; both 5 l A -Inch and 
8-inch single- and double-density; Radio Shack and Apparat 
hard disks 

Documentation 

Large, easy-to-use operations and technical manuals and 
manuals for all software supplied with the computer; more rhan 
9 inches in thickness; oriented to beginners, technical users, and 
programmers 

Audience 

Anyone looking for a top-of-the-rine microcomputer with great 
flexibility and continued upgrades 


CP/M software with LNW additions. Future upgrades 
are promised at very small prices. 

The company also provides excellent software support. 
When LNW began including a lot of free software with 
the Model II, the company made it available to previous 
owners for only $299—almost a thousand dollars worth 
of software. 

Although it's not available as I write this, the upgrade 
from CP/M 2.2 to CP/M Plus (a costly upgrade on most 
machines) is expected to cost $25. LDOS, giving TRS-80 
Model III compatibility, is planned soon, and a version 
of DOSPLUS, for compatibility with the TRS-80 Model 
4, is in the works. The IBM and 16-bit add-ons, which 
will plug into the bus and provide slots for a number 
of IBM cards, are also expected at a very reasonable price. 

Physical Description 

The LNW-80 measures 16.5 inches wide by 3.5 inches 
high and 22 inches deep (see photo 1). It weighs 26 
pounds, most of it in the attractive 16-gauge steel case, 
a symbol of LNW Research's commitment to physical 
quality. A friend of mine who designs electronic equip- 
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The Little Board p 

Quantity One... $349* 

The world's simplest and least expensive single board computer 



'Substantial Quantity discounts available 


* 4tnHz Z80A 1 CPU, 64K RAM # Two RS232 serial ports 

• Mini floppy controller * Parallel printer port 

* On-board -12V converter * Only 5.75 * 7/75 inches 

• Power Requirement: +5VDC ,75A; +12VDC @ ,05A 
■ Screws directly onto a mini floppy drive 


COMPUTERS INCORPORATED 


All this... 

and CP/M +t 9.9 also! 

4 4 a njimnnl trademark of Iilog, tnc. 

i CWM n a ! egiuened trademark :nf [>,'31hi* ft»enrrtv 


X 67 East Evelyn Ave, • Mountain View, CA 94041 ♦ (415)962-0230^ 



DECADES OF SERVICE 

FROM THE NATION’S LARGEST NEC DEALER 


Where Do You Turn To Solve Your Computer Puzzle? 

TURN TO US! 

We'll show you 
the easiest way 
to put the 
pieces together. 

Matched. Compatible, Proven— 
Use Someone Else s Engineering to Supplement Yours 

Our professional applications specialists are happy to assisl you in 
configuring business and scientific computer systems from the 
thousands of hardware and software products we regularly handle, 
Our specialties include. 

* CAD /CAM Graphics 

* Multi-user Databases 

• Foreign Language Processing 

• Communications 

Our GSA Contracts: 

SEC 2S. (&^) sss s |M§ 

Washington Computer Sendees 

ny Sp nY imtl* t^ Z ) 226-2121 ffll§£ES* 

HO URS :9 AM 5 PM / M cmflay ’ Friday TELEX. 12 ■ 5606 CABLE: WASrtCOlUl P N V K 

n 1 C A Q ET1 i-to not confuse us with mail order dealer We are a full 
I L- LZMO LZ, service disiubtitor serving Ihe data processing & installa¬ 
tion needs of business and industry from micros to mainframes. System houses, 
educational institutions & governmental agencies given special consideration 
Deafer and international inquiries welcome. 


merit for the Navy looked over the machine's com¬ 
ponents and said it could survive on a battleship dur¬ 
ing combat. All edge connectors are gold-plated, all com¬ 
ponents are first quality, and most are soldered to the 
boards. (There are few loose connections with soldered 
joints.) There's a very quiet cooling fan and all connec¬ 
tions (printer, disks, modem, etc.) are on the back of the 
case, which is open to provide easy access to the printed- 
circuit boards. 

As a result the LNW is extremely reliable. It has an 
excellent power supply that seems to be immune to 
power fluctuations. Turned on almost continuously for 
3 months, the only failures were due to a complete loss 
of power, and it can operate with line voltages from 90 
to 130 volts. 

The keyboard is excellent. It is mechanically like that 
of a Model I and thus needs software debounce (a tim¬ 
ing loop that solves the problem of extra characters on 
the screen), but all operating systems now provide that. 
It has a numerical keypad like the Models I, 111, and 4 
with several additional keys for a total of 74. One is a 
control key for Electric Pencil or for Newscript that acts 
like a true control key when used with CP/M. Others 
are Caps Lock (which puts the computer into upper¬ 
case-only mode). Shift (which acts as if the Shift key 
were pressed), and High/Low (which chooses 1.7- or 
4.0-megahertz operation). The four arrow keys are in a 
logically arranged cluster on the right-hand side of the 
keyboard, and there are three function keys that are 
LMWBASIC programmable. You may redefine nearly all 
of the keys using the CP/M mode or LNWBASIC, Final¬ 
ly, two widely separated reset keys reboot the machine 
when you press them simultaneously. Their placement 
keeps you from accidentally rebooting the system but 
may be a problem for some handicapped users. 

The LNW has a Z80 processor and 96K bytes of RAM. 
In TRS-8Q mode 48K is directly addressable by the user; 
the rest may be bank-selected. In CP/M mode the user 
has almost 61K of RAM available; various drivers use the 
rest. I believe 6 IK is more RAM than any other 8-bit 
CP/M-compatible machine provides* You may add 
another six 4164-byte memory chips to give you three 
more screens of graphics display. 

There are four boards in the case: the keyboard sub¬ 
strate, the main processor board, an expansion board 
analogous to the TRS-80's expansion interface, and a disk 
controller board. There's also a small loudspeaker and 
a joystick port that is hardware-compatible with Apple 
joysticks. A small muffin fan cools the machine, but the 
case becomes perceptibly warm after about an hour's 
use. 


Graphics Features 

The LNW has excellent color and high-resolution 
graphics* There are four modes: 0 is like the TRS-8G; 1 
provides high-resolution black and white (480 by 192 
points) and an 80 by 24 character screen (if you use the 
proper software drivers); 2 gives you 8-color graphics 
with 160 by 192 resolution (much more than Is available 
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A few smart reasons 
to buy our smart modem: 


Features 


Ven-Tel Hayes 
1200 PLUS 


1200 and 300 baud, auto-dial, auto-answer 

Compatible with “AT” command set 

Can be used with CROSSTALK-XVI or Smartcom II software 

(Regulated DC power pack for cool, reliable operation 

Eight indicator lights to display modem status 

I Speaker to monitor call progress 

Attractive, compact aluminum case 

Two built-in phone connectors 

iCompatible with The Source and Dow Jones News Retrieval 
Unattended remote test capability 
Phone cable included 
Availability 

Price 


Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Now 

$499 

$699 





^ Ven-Tel 


Ven-Tel Inc. 

2342 Walsh Avenue 
Santa Clara, CA 95051 
(408) 727-5721 


Also from Ven-Tel: internal modems for the 
IBM and HP-150 Personal Computers with 
all of the features of the 1200 PLUS. 


You choose. The Ven-Tel 1200 PLUS- 
the smartest choice in modems. 


The Ven-Tel 1200 PLUS offers high speed, 
reliable telecommunications for your per¬ 
sonal computer or terminal. Whether you 
use information services or transfer data 
from computer to computer, the Ven-Tel 1200 
PLUS is the best product around. Available 
at leading computer dealers and distribu¬ 
tors nationwide. 


Crosstalk is a trademark of Microstuf; Hayes and Smartcom II are trademarks of Hayes Microcomputer Products. 

Circle 393 on inquiry card. 
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BLINK - switch blinking cursor on and off 
CALL address - execute a machine language program 
CIRCLE - produce a&pirde, ellipse, or arc 

COLOR - specify th# 1 color of the next graphics command 

CONV - convert between various hexadecimal and decimal 

expressions 

DEFKEY - define a string assigned to a key 
DESPOOL - send the contents of a file to a printer while 
continuing computation 
□ISKEY - show the defined keys 

□LOAD filespec - load a machine-language program 
DO. . , UNTIL - do a loop until a condition is met 

DRAW string - draw a figure specified by "string' 1 

DRUN - exit LNWBAS1C and run a comm and-level program 

FLS - fill the screen with a character or color 


GSUB name 
GTO 

HIMEM - 

JOY 

LABEL 

LCASE 

LINE 

LOADKEY - 
LOG 
MODE 
MOVE 

NTRQFF - 

NTRQN 

PAGE 


- go to a named or numbered subroutine 
branch to a named or numbered routine 
set the high memory limit 
support use of joysticks 
name a line for a branch by name 
switch lowercase on or off 
draw a line between specified points 
load a file of defined keys 
locate a string in the program text 
set the graphics mode {see text) 
move a block of memory 
turn off the new trace facility 
turn on the trace facility 
bank'Select graphics displays from extended 


Table 1: A summary of LNWBASIC commands and statements. 


memory to the video display 
PAINT - fill in a bounded graphics space with color 

PCLS - clear the graphics memory or fill it with a specified 

color or value 

PGET - save a part of the video display to an array 

PLOAD - load the graphics memory from a disk file 

PLOT - specify dot and dash patterns in a plotted line 

PQFF - turn off the echo from video to printer 
POINT - test a graphics point for color 
PON - turn on the echo from video to printer 
PPUT - put array specifications on the video screen 
PRESET - erase a specified pixel or point 
PSET - turn on a specified pixel or point 
PSAVE filespec - save the hi-res memory to a disk file 
QUICKEY - switch the abbreviated key entry on and off 

REPEAT - switch the keyboard repeat and beep oh and off 

REST - restore a data pointer to the start of a line 
RS232 - initialize the RS-232C interface 

RSIN - turn on (or off) input from the RS-232C interface 

RSOUT - turn on (or off) output from the RS-232C interface 

SAVEKEY filespec - save defined keys to a disk file 
SOUND - produce a tone of specified pitch, character, and 
duration 

SRGOLGFF- turn off spooling of printer output 
SPOOLON - turn on spooling of printer output 
XSTRS(string) - execute a string as a BASIC statement (see 
text) 

ZGET - similar to PGET but faster 

ZPUT - similar to PPUT but faster 


in the normal black-and-white TRS-80); and 3 is a color- 
graphics mode providing the same resolution as Mode 
1 but in eight colors without alphanumerics {an RGB 
monitor is needed). The graphics in Mode 1 are in 12K 
bytes of RAM that is bank-selected into lower memory; 
while graphics changes are made you can overlay them 
on the screen with a normal alphanumeric display, you 
can independently erase either the graphics or the 
alphanumeric overlay and you can call graphics pages 
via LNWBASIC. This allows an unusual combination of 
graphics and printed output. If you use the color modes 
with a monochrome monitor, the colors appear as dif¬ 
ferent intensities of gray. You may easily use all of the 
graphics modes with LNWBASIC; it has a syntax similar 
to the Radio Shack Color Computer's but it's much more 
powerful. 

Software 

I believe the LNW-80 comes with more software than 
any other microcomputer The two operating systems 
available are DOSPLUS (TRS-80 Model I compatible) and 
CP/M 2.2. By the time you read this, a version of LDOS 
to work with Model III disks, CP/M Plus, and a version 
of DOSPLUS to make the LNW act like a TRS-80 Model 
4 should be available* Electric Pencil (a good word¬ 
processing program). Electric Spreadsheet (a Visicalc 
clone), Microterm (a smart-terminal program including 
80-character lines for the LNW), and Chartex (a plotting 
program for bar graphs, etc.) all come free with the ma¬ 
chine. An integrated small-business accounting system 
that includes general ledger, accounts receivable, ac¬ 


counts payable, and payroll is also provided. All of that 
software (except Chartex and the small-business pro¬ 
grams) has been widely reviewed and is first quality 
(The business software is an extensive, complete system 
that comes on six double-density disks with a manual 
almost two inches thick.) The most important piece of 
software, however, is LNWBASIC, which supports the 
LNW's advanced features, particularly color, graphics, 
and the additional memory. 

Some Features of LNWBASIC 

The LNWBASIC commands are summarized in table 
1. The graphics commands are similar to those for the 
TRS-80 Color Computer, but are more extensive. They 
include: DRAW, which produces a shape defined by a 
string and gives you a variety of options on how to pre¬ 
sent it on the screen; CIRCLE, which draws circles and 
ellipses or arcs; and LINE, which draws a line between 
two points on the screen. PAINT fills a bounded figure 
with a specified color, while PLOT specifies dot-dash pat¬ 
terns for all of the graphics commands. Once you have 
produced a plot, PSAVE saves it to disk and PLOAD 
recalls it to the screen. PGET and ZGET save the graph¬ 
ics within a specified rectangle to an array and PPUT 
and ZPUT retrieve them. You can erase graphics and 
alphanumeric displays separately, allowing flexible plot 
labeling. Other commands, like PCLS, FLS, COLOR, 
and so on, support the machine's color abilities. 

The graphics software is extremely flexible. It's at least 
as good as many packages I have seen on mainframe 
computers. Listing 1 gives you a very short program 
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FEATURES 

INCLUDE: 

16 Bit CPU 

With 128K RAM Memory 
Expandable to 256K, 

Two 3-OKB Slimline 
Disk Drives, 

Floppy Disk Controller, 
Monochrome Monitor and 
Adapter, Parallel and 
Serial l/O's. 

BEST OF ALL! 

TEN DAYS FREE TRIAL! 
ALL YOU PAY IS 
SHIPPING! 


FOR MORE DETAILS 
CALL OR WRITE 
TO: LAVA CORPORATION 
16861 Armstrong, 

Irvine, California 92714 
714/261-0200 
Headquarters/Telex: 181667 
Answer Back COMFDSHACK IRIN 


IBM® COMPATIBILITY 
AFFORDABLE PRICE 

TAVAPC 

THE SMART COMPUTER USER 
WANTS REAL VALUE WITH 

IBM COMPATIBILITY! Circle 375 on inquiry card. 

THE TAVA PC. The ultimate Personal Computer. It gives you 
IBM PC® Compatibility at a fraction of the cost. Choosing a 
personal computer is a difficult decision. But, when your deci¬ 
sion is a TAVA PC, it’s not hard at all! The TAVA PC runs under 
DOS U, 2.0, CP/M86®, and p-System®. You can choose from a 
large library of all the most popular IBM PC software products 
such as dBasell®, Lotus 1-2-3®, Visicalc® and thousands more. 

CP/MHfr ih a rrujihctred trademark of DljtitaJ Research., Inc CBM PC is a re^i veered trademark of EBM Carp. 

Lit sup is 4 rtjiint rfJ EtfUfCHWll a t SO/mctl MicnnyElcnui VlidCalc Lh a rt^isiered: trademark of VNcnrp 










Adot 

matrix printer 
that will 
improve your 
image 

Meet the Apple* Image- 
writer, the newest dot matrix 
printer for your Apple Personal 
Computer. 

And with all that it has 
going for it, just maybe the 
nest dot matrix printer on 
the market, 

Take legibility, for 
instance. 

The Imagewri ter crams 
140 x l60 dots into each 
square inch. So you get text 
that’s highly readable and high 
resolution graphics, besides. 

And is it fast 

The Imagewriter cruises 
at an unbelievable 
120 characters per 
second. And that's 
just in the text mode. 

It seven faster 
printing graphics. 180 
characters per second, 
to be exact. 

What’s more, the 
graphics dump is up to 
60% faster than other 
comparably priced dot matrix 
winters. Ana that makes the 
magewriter fast enough to 
lanale the Lisa!" 

Yet it’s just as at home with an 
Apple III or Apple He. Thanks to Apple 
software experts who designed the 
control electronics to give the Image- 
writer perfect compatibility. Not to 
mention some special capabilities 




APPLE PRESENTS TH 

EIMAGEWRITER APPLE PR 

ESENTS THE IMAGEWRITER APPLE PRESEN1 
S 1HE DtMSEMIlER APPLE PRESENTS TME KMCfURlIER MM 


like superscript and subscript, to 
name just two. 

Now, with all this high-speed 
performance, you’d expect the 
Imagewriter to make the Devil’s 
Own Noise. It doesn’t. In fact, 
the Imagewriter is specially 
constructed—with overlaid 
seams and special sound- 
deadening materials—to achieve 
a remarkable 53 dB. How loud is a 
remarkable 53 dB? You’d make 
more noise if you read this aloud. 

The Imagewriter even hits quiet 
good looks, since we designed it to 
look like the rest of the Apple Family. 

Yet even with all 
its improvements, 
the Imagewriter is a 
better deal than any 
other dot matrix print¬ 
er with comparable 
performance. And you can print that. 





























Charge! 




Go out there and get the Apple 
Personal Computer System you 
really want. Now. Without laying out 
your extra cash.Without lying up 
your other lines of credit With the 
Apple Card. The only consumer credit 
card reserved exclusively for the 
purchase of Apple Computers, peri¬ 
pherals and software. 

Like all our products, it works 
simply: 

Fill out an application (short, to 
the point and annotated in English) 
at an authorized Apple dealer 
honoring the Card. Your salesperson 
will call in the application and in 
most cases get an approval for you 
right on the spot. 

You can then take your Apple 
system home. You don’t even nave to 
wait for the Card; we’ll mail it out 
to you. And by tine time you get it, 
you’ll probably be well into doing 
whatever you bought your Apple 
system to do. 

There is no annual fee for the 
Card, although a couple of restric¬ 
tions do apply. The first purchase 
must include an Apple Personal 
Computer and you nave to put 10% 
down. And subsequent purchases 
need to be at least $100 if made with 
lire Card. Oh, yes — you’ll also have 
a credit limit. 

When you use the Apple Card to 
make additional purchases, all you 
have to do is show the Card and sign 
the invoice. As long as it’s within 
your credit limit, of course. Our 
dealers get a little nervous when 
someone signs for half their inven¬ 
tory. You understand. 


You’ll also receive monthly 
statements that include the latest 
purchases, credit available, and the 
minimum payment due. You’ll also 
be happy to know Apple Card credit 
terms are affordable and tire pay¬ 
ments can be spread out. It's all 


spelled out for you 
at the time your Card 
is approved. 

So stop by a participating 
authorized Apple dealer and get 
an Apple Card. Just think of it as 
credit where credit is due. 


Giveyour floppy disks the boot. 


We call it the flopnv disk 


,, oppy 

shuffle.’ ’ It happens when you have 
two or more software programs on 
floppies and you need to work with 
both. What do you do? You put one 
disk in, boot it, do your work, take it 
out, put the other disk in, boot it, 
do your work — you get the idea. 

Well, you can stop shuffling any 
time now. 

Thanks to a unique new soft¬ 
ware program called Catalyst™ from 
Quark, Inc. Specially designed for 
your Apple ID and ProFile™ hard disk. 

Catalyst allows you to take a 
wide variety of software programs 
and store them on your ProFile. Once 
they’re on your ProFile, you just 
select the program you want from the 
Catalyst menu that appears on your 
monitor — then Catalyst does the 
rest. You’ 11 never have to boot those 
programs again. 

What kinds of programs will 
work with ProFile and Catalyst? 


Almost anything written for tire 
Apple HI including copy-protected 

S ms like VisiCalcf Quick File™ 
pie Writer ID. Or languages like 
Pascal, BASIC, or COBOL. 

And once you’ve loaded these 
programs into your ProFile, the only 
diskette you may ever need is the 
Catalyst 

So if you have an Apple III and a 
ProFile and more floppies than you 
care to flip through, get yourself a 
Catalyst hid boot those disks for good. 
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Appte Computer Inc, , 2052.5 MarUmtAt#., Q^erUno, CA95Qte.Fiwthc authorized Appte denier nearer you, call (800) 538-9696. In Canada, mil (800) 268-7“% wf800) 268-7637. © 1985 fyplc G/wf/uter Inc. 
VfcdCalc is st trademark of VisiGorp, Inc. Catalyst is a trademark of Quark. Inc. Apple, the Apple logo, Quick Fife ami ProFile are trademarks of Apple Computer Inc. 

















Figure 1: The image produced by listing 1 as sent to a Centronics 
739 printer. 

Listing 1: The program that produces the image shown in figure 1. 

ID CLE>: PCLS: MODE 1 
20 J=0 

30 FOR 1-5 TO 90 STEP 5 
'10 CIRCLE J+30+1,100,30,1 
50 NEXT I 
60 J^100+J 
7 0 IF J>30 0 GOTO 7 0 
BO GOTO 30 

whose result is shown in figure 1. (The figure is actu¬ 
ally the image as sent to a Centronics 739 printer and 
is nearly identical to the screen image*) 

LNWBASIC has many abilities that are only indirect¬ 
ly related to the LNW. You can redefine various keys (in¬ 
cluding but not restricted to the programmable keys) to 
produce a string; for example, "Shift-®" could produce 
"CMD"DIR;G or perhaps a string of graphics characters 
(in Mode 0)* You can enter BASIC commands with a 
single keystroke using QUICKEY, For example, "G" pro¬ 
duces GOSUB—and there's an excellent trace and de¬ 
bugging facility. You can send screen output simulta¬ 
neously to a printer and disk file. (A spooler sends 
printer output to a disk file and prints from the disk file 
while the machine does other things,) You can exchange 
input and output with the RS-232C port (and the printer 
and disk), creating the possibility of writing specialized 
smart-terminal programs in BASIC. Perhaps the most re¬ 
markable command is XSTR$(string) where "string" 
could be a function like A = SIN(B); you can enter this 
function from the keyboard or the disk and execute it 
as if it were a statement written from the program. 

LNWBASIC resides in low memory. It doesn't com¬ 
pete with any high memory routines you may want to 
use, and it's compatible with many existing programs 
that live in upper RAM. It pushes your programs and 
data higher up and doesn't leave much room. To get 
around the memory problem there's a program called 
CREATOR that lets you assemble customized versions 
of BASIC with only the necessary functions. LNWBASIC 
is better than any of the enhanced BASIC packages I have 
seen for TRS-80 compatible machines. 

The compiler, ACCEL3, can compile most LNWBASIC 


programs and is particularly compatible with LNW soft¬ 
ware; the few things that are not compatible are found 
only by trial and error. ACCEL3 can also compile HIRES 
graphics (see below) and is a particularly important piece 
of LNW software. 

There is other software available and more is being de¬ 
veloped all the time by the manufacturer, users groups, 
and independent programmers. For example, LNW Re¬ 
search sells a program called CHARM that allows a user 
to define an independent character set. Another program 
called AUTOPLOT plots data on the screen in a versatile 
set of formats and can send the output to various 
printers, HIRES is a BASIC-compatible graphics driver 
that's much faster than LNWBASIC but not as extensive, 
(It's sold by E&H Software, 11814 Coursey Blvd., Suite 
249, Baton Rouge, LA 70816.) A graphics printer driver 
(sold by Excellomx, 637 No. Bristol St., Santa Ana, CA 
92703) will send a high-resolution plot from the screen 
to various dot-addressable printers, and a variety of 
drivers for different alphanumeric screen displays are 
available from LNW Research. A Tektronix emulator, a 
perspective plotting routine, and other packages are 
public-domain software and are available from two LNW- 
oriented bulletin boards (see text box at end). 

CP/M for the LNW 

Using the LNW with CP/M is like having a second 
computer. By the time you read this, CP/M Plus should 
also be available, but I've not seen it so my comments 
are on CP/M 2.2. Be aware that I strongly dislike CP/M: 
it's slow, cumbersome, difficult to use, not suited to 
graphics, and has few features of the more advanced 
TRS-80-compatible operating systems. It seems ironic 
that many people consider CP/M to be the professional's 
operating system while it is really the kludged outgrowth 
of a hobbyist's product; most TRS-80 operating systems 
were written by professionals and are of much better 
quality. In my opinion the only reason to use CP/M on 
the LNW is to read disks written on another machine 
or to run a CP/M program; however, I have yet to find 
a program I needed that was unavailable in a TRS-80 
version. 

The LNW version of CP/M is excellent, having all of 
the features of the normal 2.2 version with some impor¬ 
tant enhancements. It provides a full 80 by 16 or 80 by 
24 screen, the control key is a true control key, and it 
follows the protocols of the ADM 3A terminal (in set¬ 
ting up word-processing programs, for example). 

Two programs are particularly important: LNW.COM 
and SET.COM. LNW.COM lets you set disk-drive con¬ 
figurations to almost any standard—5 V4-inch or 8-inch, 
40-track, 80-track, double-sided, and so on. You can set 
up drives to read and write the 5V4-inch disks compati¬ 
ble with several other machines, including the Kaypro, 
Osborne, IBM PC and Xerox 820. The program 
SET.COM allows even more specialized disk configura¬ 
tions. You can set the various parameters, such as skew 
tables, sector length, and so on, to custom-configure 
drives so they work with the disk format from almost 
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ISTOP STRUGGLING WITH SPREADSHEETS! 

THERE’S AN EASIER WAY TO DO YOUR BUSINESS PLANNING: PROFIN. 


If yon don’t have days, or even hours, to do projections 
|with a spreadsheet, consider this: 

There is now a highly specialized software tool expressly 
Ifor the business person who needs the answers more 
Ithan the workout. 

ItINE CONSUMING WORK ALREADY DONE FOR YOU 

If you want to do forecasts and budgets, return on 
I equity, discounted cashflows, net present values, capital 
■expenditure analysis, interest calculations, depreciation 
I comparisons or taxation scheduling without setting up 
I the mathematical calculations or laying out a spreadsheet, 
| you need Profin. 

Profin is an easy-to-use (menu driven) program which 
I leads you through your business analysis step by step. You 
[simply answer the questions as they appear on the screen. 

[REPORTS AUTOMATICALLY LAID OUT 

Once you Ve completed entry, you 11 be able to see any 
| or all of the following reports laid out for you: 

• income statements * tax schedules 

• interest schedules • returns on equity 

• capital expenditures ■ discounted cashflows 
* and balance sheets. 

[You can then make any changes to any of the information 
[already entered and look at revised reports. 

And you can automatically load your Profin reports 
| onto a Multiplan, VisiCalc, SuperCalc or Lotus 1-2-3 
[screen (or any other spreadsheet that reads D.I.F. files) to 
[carry out further manipulations. 

Circle 63 for Dealer inquiries. Circle 64 for End- User inquiries. 


SPECIALIZED HELP FOR BUSY PEOPLE 

Think of it this way: spreadsheets are great for the 
hobbyist who gains satisfaction from hours in front of the 
screen. But if you Ye a business person with little com¬ 
puter experience and even less spare time, you need the 
specialized tool: Profin. 

Available under $300 for CP/M-80, MS-DOS, and IBM 
PC-DOS from your local retailer. 

Also available: PLANFIN. For sales, marketing and 
other executives who just want simple forecasts and budg¬ 
ets, Planfin gives you operating 
income statements plus net in¬ 
come and discounted cashflow 
reports in less than 15 minutes. 

Under $200. 

m 
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□ Please send me more information about how Profin and 
Planfin beat the spreadsheets for budgets and forecasts. 

Name ____ 

Address ______ 

City/State/Zip ___ 

Computer Brand Owned or Planned to Buy _ 


Mail to: Business Software, Inc. 


ST5 


12021 Wilshire Blvd., #194 Los Angeles, CA 90025 












Circle 427 on inquiry card. 


Til K 


STOP 


m °u 8k 


1421 Cariisle.fllb, NM 
87110 

. (505)255-3360 


ORDER DESK HOURS 8 A.M to 5 P.M Monday through Ffttey a*j 10 to* 


COMPUTERS 


MONITORS 


ZF 101 21. $2,199 

ZFA 121-22.$2,799 

ZF 121-22.$2,899 

F 111-32.$4,100 

ZF 1 21 -32 $4,379 

FREE 

MS-DOS & Lotus 1,2,3 
included with each ■ 

computer * 


|ZVM 123-2 
swivel base. 
IZVM 123 (C) 
IZVM 122 (A) 
IZVM 124 (A) 
|ZVM 131 
med. res. co. 
|ZVM 435 
high res. co. 


$ 15.00 
$115.00 
$115.00 
$169.00 

$299.00 

$475.00 


PRINTERS 

INFOSCR1BE 

500. $940.00 

700.$1345.00 

1000 $1130.00 

1100. $1230.00 

1200 . $1395.00 

MPI 

M PI-99. $ 599.00 

MPI-150.$ 995.00 

BLUE CHIP 

BDC 40/15.$1,899,00 

BOO 20/15 . . $ 899 00 

Manufactured by CGK, a wholly 
owned subsidiary of Seknans 


TERMINALS 


Fjr/fw 


ZT-10 
ZT-11 . 
t Z-29 


$379.00 
. $449 

$649j 


SOFTWARE ALSO AVAILABLE. 
PLEASE CALL FOR QUOTES, 


GUARANTEE 

We guarantee every Item in this advertisement for 30 days. We will ] 
replace or exchange any item damaged or otherwise inoperable at our I 
expense. Sorry, software must be excluded from our poficy due to [ 
1 copyright laws. 


ORDERING INFORMATION AND TERMSl AH items usually m Stock. GtStm Checks, 1 

Money Orders, Fortune 1000 Qtedts and Govemmenl Checks, m immediately tenor. floral or otter Company 
Check;, aftow 20 days to clear. No C.O.D. Prices refect 3% cash discount so ADD 3% to above prices, fa VISA cr 
MC. For US. Mainland, add 3% lid shaping, insurance and tendting by UPS with $5 minmuTi tor Sl&H. UPS 
ytWTd Is stanJanJ so add ^Ve more for UPS Blue with $10 rrwttmuni lor S&H. Add 1 TU toy lor SI4H tor US Postal, 
APO or FTO witi $15 fnirtonum tor S&H For Hawaii, Alaska and Canada. UPS is in some areas only, all others are 
Postal so call, write or specify Postal. Foreign orders except Canada tor SI&H add 18% or $25 minimum tor St&B ex 
Lcept lor monitors add 30% or $50 mlninum far S&H Prices subject to ctranoe and typo errors, so can to verify. 


any machine. I have, for example, read Superbrain disks 
on the LNW. 

One utility that I would like to see is missing: the abil¬ 
ity to transfer ASCII (American National Standard Code 
for Information Interchange) files from CP/M disks to 
TRSDOS-compatible disks. 

When the LNW uses CP/M, it bank-selects out the nor¬ 
mal TRS-BCLcompatible ROM (read-only memory). In ad¬ 
dition it places several drivers in the bank-selected ex¬ 
tra RAM giving the user nearly 61K bytes of directly ad¬ 
dressable RAM space. I believe that's more than any 
other 8-bit machine provides. If you need CP/M, the 
LNW version is as good as you'll find anywhere. 

Documentation 

The manuals now provided with the LNW-80 are ex¬ 
cellent; yet LNW's most criticized feature has been its 
documentation. The kits and the early machines were 
shipped with very inadequate instructions. It is surpris¬ 
ing that the early kit customers managed to build work¬ 
ing machines. Most of the LNW's published reviews and 
word-of-mouth information came from kit builders; 
luckily, those who bought the assembled machine had 
a much different experience. 

LNW Research is very aware of its documentation 
problem, and now there's an excellent user's manual 
(called an "operations manual") and an equally good 
technical manual. There are also manuals for DOSPLUS, 
Level II BASIC, and LNWBASIC; all three are excellent. 
You must use the user's manual (116 pages) with the 
BASIC, LNWBASIC, and operating system manuals, but 
it is usable by both the expert and the complete novice. 
It may be necessary to shift between several different 
books, but learning to use the LNW is made easy by the 
many examples and cross-references. 

The technical manual (179 pages) is also excellent and 
contains complete circuit diagrams. It should enable 
anyone experienced with hardware to repair and modify 
the LNW. The CP/M documentation is a thin but clear 
summary of the CP/M procedures and the LNW en¬ 
hancements. That manual is not enough for a program¬ 
mer, however, and if you intend to use the product, you 
should buy one of the more detailed descriptions of 
CP/M available. Very complete documentation for the 
rest of the software (Electric Pencil, and so on) is also 
included. 

My greatest criticism of the documentation is that the 
user's manual and technical manuals were written for 
the Model I and only a barely adequate addendum is 
provided for the Model II. This addendum would make 
a high school English teacher cringe and a high school 
typing teacher ill. What is worse, the obscure descrip¬ 
tions of some features are so difficult to understand, even 
an expert will have problems. It's a good thing you can 
effectively use the LNW without reading the addendum. 

Service 

There are relatively few LNW dealers at this time and 
local service is usually impossible. Therefore, there are 
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only two recourses for a user with hardware problems: 
find a competent local technician or send it back to LNW 
Research. The technical documentation is good enough 
that a competent technician should be able to work on 
the machine* If you must send it back, LNW Research 
has excellent support. It can usually repair a machine 
and have it back in the owner's hands within three 
weeks—a better response time than many local dealers. 

LNW Research also has a very knowledgeable tech¬ 
nical support staff that can and will gladly answer most 
questions. My problems have always been solved by 
phone. If you buy an LNW, you have the particular ad¬ 
vantage of working with a small company—personal and 
friendly service. 

Problems 

I have few criticisms of the LNW-80. Mine didn't work 
when it first arrived, but that was due to UPS, not LNW 
Research, which helped me fix it quickly. 

For several reasons 1 don't find it easy to use the 80 
by 24 screen with the various drivers available. The 
drivers need upper memory that I want to use for other 
purposes; they slow up screen scrolling; and they're not 
compatible with my two most frequently used programs: 
a text editor {Newscript) and a smart-terminal package 
(ST80-III), 

I would prefer a small separate keyboard—the LNW's 
design should allow this. The case soils easily, and the 
paint wore off the corners of mine after about 3 months. 

However, the worst problem is that LNW Research's 
high standards for documentation fell again with the 
Model II. Its initial product documentation does not 
match the quality for subsequent releases. Let's hope that 
the company follows its own lead and publishes a high 
quality second release of Model II documentation. 

Overall 

Hie LNW's greatest advantage is its compatibility with 
other machines—much of the TRS-80 line and most 
CP/M-compatible products. Second is its graphics capa¬ 
bility followed by its use of 96K bytes of memory. The 
manufacturer's upgrade policy is equally important. I 


expect IBM-compatible hardware and software to be 
coming soon. The LNW's price is comparable to or bet¬ 
ter than its competition's, and its quality of construc¬ 
tion is outstanding. Then too, it comes with as much 
or more software than any other 8-bit computer I know 

of_It's hard to choose which one of the LNW's ad-1 

vantages is most important. 

Yet the LNW is not very popular. Why? For one thing, I 
large firms like Apple, Radio Shack, and IBM can af¬ 
ford large advertising budgets, while LNW Research I 
cannot. But LNW Research faces a special public rela-l 
tions problem: it is known as a kit manufacturer. LNW I 
is just not commonly known. Whenever 1 tell someone I 
I own one, I have to explain what it is and then defend I 
it against the "Trash-80” reputation. I don't know what I 
LNW should do to improve its image, but f or the sake I 
of anyone who wants to buy an outstanding computer, I 
I hope that it succeeds* In my opinion the LNW is the I 
best 8-bit microcomputer available.® 


For More Information 

Newsletters 

LNW News 

244 Mill Rd , 

Yaphank, NY 11980 

contains a lot of advertisements but useful 1 
material as well 

The LNW USER Group Newsletter 

4345 Manchester Rd. 
Grand Island , NB 68801 

mostly for kit builders and those with 
hardware experience , but something for 


everyone 

Bulletin Boards 


(516)924-8115 

Yaphank , NY 

run by Inflo Inc.; lots of free software and 1 
help 

(504)291-8115 

Baton Rouge , LA 

run by E&H Software; also has tote of free 1 
software and help; especially graphics pro- 1 
grams supporting HIRES 


Mahton G. Kelly (268 Turkey Ridge Rd ft Charlottesville, VA 22901), arl 
associate professor of environmental sciences at the University of Virginia! 
is involved in research into the character of lakes. 



ULTRA-RES 

IEEE-696 S-100 

-1X512X512 $495 

-3X512X512 $1250 

- 1 X 1024 X 1024 $995 


TM 


GRAPHICS 

IBM-PC 

-1X512X512 $495 

- 1 X 1024 X 1024 $995 


FEATURES 


Starting Prices 


- CONSOLE EMULATOR S5G 

- PLOT 10 $150 

Software drivers, Hardware zoom. Programmable Display 
Resolution. Windowing, Multi-Controller Capability, 

NEC UPD722G Graphic Controller 


ULTRA-RES Trademark CSD Inc. 
IBM-PC Trademark IBM 


C.S.D. Incorporated 
P.O. BOX 253 Sudbury, MA 01776 
(617) 443-2750 
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Help is here. 

If you'd like to know more about 
how dBASE II and RunTime can help you 
win the micro management battle, contact 
AshtonTate today. 10150 West Jefferson 
Boulevard, Culver City, CA 90230. 

(800) 437-4329, ext. 212. In Colorado 
(303) 799-4900. In the UK. (0908) 568866. 


/SHTON -TATE ■ 


dBASE II is a registered trademark and RunTime is a trademark of AshtonTate. 

Suggested retail price for dBASE II is $700. 

©AshtonTate 1984 


The micro invasion 
\as begun. And, chances 
ire, you've now got a lot of 
Efferent people in a lot 
>f different departments 
ising a lot of different 
nicros. 

Now there's a way for 
r ou to control and maxi- 
nize the benefits of all the 
Efferent micros in your 
lomain. 

Fight back with dBASE EL® 

dBASE E is the relational database 
Management system from AshtonTate 
hat enables you to manage your micro- 
ased corporate data resources with the 
ligh level of consistency and sophistica- 
ion you've enjoyed with mainframe and 
Minicomputer systems. 

Armed with dBASE II and the 
1BASEII RunTime™ program develop¬ 
ment module, you can write programs 
jvhich will enable micro users in each 
department to "do their own thing" while 
reating complete database consistency 
hroughout the company. 

dBASE II is a powerful, flexible way 
pr you to effectively manage the micro 
proliferation. 
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Era two. 


i One saw 
personal co 
ter increase the 
pd activity of the 
siness executive 
^matically. Yet for all their 
ver, personal computers 
not fulfilled their poten^ 

Because the different 
Ikes have been unable to? 
imunicate reliably with one 
jther and with the various public 
ta networks. 

But now, Microconn moves the 
hsonal computer into a new era of communi- 
|ions compatibility with Era 2-the first Personal 
iputer Communications System with the 
|ustry-standard communications protocol 
JP. Era 2 finally enables dissimilar personal 
iputers to communicate with one another 
ably and cost effectively. It also allows the 
[sonal computer to access public data 
vorks easily and error-free. 

Iloser look at Era 2. 

Era 2 with MNP is a1200 baud Communi- 
tons System (software and inboard modem) 
figned to operate with the IBM PC, PC XT, 
ipatibles and PCjr; Apple lie, Apple II Plus 
Apple II. Its features include IBM 3101, Digital 
JlOO and VT-52 terminal emulations. Era 2 exe- 
jes multiple functions with a single keystroke. 
]res a virtually unlimited number of telephone 
ibers - each one up to 31 digits. Era 2 is Bell 
l compatible, works with Pulse or Touch- 
|e™ dialing. Its speaker alerts you to busy 
ials, wrong numbers, etc. Era 2 gives your 
Jsonal computer error-free compatibility 
[h other personal computers, data bases, 
|inframes, almost any information sou 
can be reached by telephone line. 

Jcnm, Era 2 and MNP are trademarks of Microcom , tnc . Apple is a trademark 
oh Computer Inc, Digital h a trademark oi Digital Equipment Corporation. 
s a "trademark of International Business Machines Corporation. 


new era 

in dependability. 

Era 2's electronics 
- are so well put 
pgether 
* e're 

able to offer 
a four-year warranty- 
twice the term of pro- 
tion you get from 
yesterday's products, 
n top of that our product support 
outstanding. Our 800 number 
operates 9AM to 8PM (EST), Mondays 
through Fridays, 9AM to 5PM Saturdays with 
experts available to solve any problem or answer 
any question. 

The state of the price of the state of the art. 

We're able to offer Era 2 for an amazing 
$429. By any standard the price/value ratio of 
Era 2 is outstanding. 

Move your personal computer forward 
into a new era of communications. Visit your 
Era 2 dealer soon. Call 800-322-ERA2 (in MA, 
617-762-9310) for the name of one nearest you. 

Or write us, Microcom, lnc.,1400A Providence 
Highway, Norwood, MA 02062. Well send you 
a brochure with complete information on Era 2. 
Only from Microcom: The Personal Computer 
Communications System with MNP. 
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EQUATIONS PROCESSED 

NO PBUL NO MPER. NO HUMHU. UBOR. 


The TKISolver® program will take 
on your toughest problems - 
linear, quadratic, simultaneous 
equations, whatever. Then stand 
back. Because TKISolver turns 
your personal computer into a 
simple, yet powerful, desktop 
equation processor. 

Whether your problem is a 
simple formula or a model con¬ 
sisting of many equations, 

TKISolver can help improve your 
productivity. Once the equations 
are written, enter the known 
values, press the I key, and 
TKISolver gives you the answer. 

Engineers, scientists, architects, financial 
analysts and planners, educators, researchers, 
and other professionals who use equations and 
mathematical models can work more creatively 
with TKISolver. 

TKISOLVER GIVES YOU: 
BACKSOLVING 

If the programs you use now require you to rewrite 
the same equation to solve for different unknowns, 
TKISolver can dramatically improve your productivity 
Enter your problem once and then solve for the un¬ 
knowns no matter where they are in your equation. 

ITERATIVE SOLVING 

If TKISolver can't solve an equation directly, take 
an educated guess at the answer. Type the I key 
and the TKISolver program starts with your guess 
and performs repeated approximations to con¬ 
verge on the answer. 

LIST SOLVING 

Given a list of input values, TKISolver automati¬ 
cally calculates the equation for every value in 


your list. For example, if you want 
to know how different interest 
rates will affect monthly loan pay¬ 
ments, enter a list of interest rates 
and let TKISolver calculate the 
payment amount for each value. 

UNIT CONVERSIONS 

Any type of unit conversion - 
Fahrenheit to Celsius, meters to 
feet, dollars to deutschemarks, 
newtons to dynes-can be made 
without altering your equations. 

Just define the numerical relation¬ 
ship between two units of mea¬ 
surement and the TKISolver 
program automatically converts 
the variable value to the unit 
you specify. 

TABLES AND PLOTS 

Quickly generate tables and plots of your results 
on your screen or printer. 

AVAILABLE NOW 

You can run the TKISolver program on the IBM® PC 
and XT and compatible machines, the Digital'” 
Professional'” 350, the Digital’” Rainbow’” 100, the 
Wang Professional Computer, Apple® lie, and on 
the following personal computers using MS’”-DOS: 
Tl Professional Computer, GRiD Compass Com¬ 
puter,™ Canon AS-100, Eagle® 1600, Toshiba T300, 
and the Zenith Z-100.™ 

SEE IT TODAY 

There’s more. Lot’s more. But you'll have to see it 
to believe it. And that's easy. Bring your own 
equations into your nearest computer retailer and . 
ask to see the TKISolver program in action. 

The world’s first equation processor for 
personal computers. 



TKISolver " 

By Software Arts , 4 creators of VisiCalc^ 

27 Mico Lane, Wd Lesley Mossoch usetts 02181 617-237-4000 


Copyright © 1984 Software Arts, Inc. All rights reserved. 
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This Month's Features 


A sneak preview of Apple's newest computer, the Apple lie, 
Is the highlight of this month's features. The new lie is ex¬ 
amined by West Coast Senior Technical Editor John Markoff and 
he reports that, with the icon character generator in ROM and 
a disk drive running under ProDOS, this lightweight, Apple lie- 
compatible, transportable computer delivers a lot of bang at a 
price less spectacular than expected. Nevertheless, Cupertino's 
grown-up garage operation continues to be fruitful. 

Like those classic science-fiction journeys into the human 
body, Brian Cameron tours the lap-portable TRS-80 Model 100's 
ROM. You can access ROM routines that'll make your Model 100 
programs shorter and more efficient, using the information you'll 
gather from this excursion. Cameron, who has written a lot about 
his findings from mucking about inside Radio Shack computers, 
has once again proven that there are rewards for those willing 
to dig a little. 

Speed and efficiency are key concerns of Drs. Roy Chaney 
and Brian Johnson. Here they explore a technique for realizing 
the true performance potential of Winchester disk drives. 
Memory caches and some sophisticated algorithms for prefetch¬ 
ing data allow hard disks to move data at the megabit (and 
higher) speeds they were designed for. 

Gregg Williams updates the Macintosh/Lisa story that ap¬ 
peared in February's BYTE with new information on models and 
prices. Authors Caceci and Cacheris explore the subject of fit¬ 
ting curves to data. 

Following on the heels of April's Real-World Interfacing theme, 
Stephen Gates takes us into the laboratory to put an IBM to work 
collecting data, while Richard Hallgren offers up the software 
portion of his two-part series on using an Apple II for data 
acquisition. 

Next, Roy Crosbie offers an explanation of ISIM, a language 
designed for writing computer simulations. As Crosbie reveals, 
a continuous-system simulation language running on micros 
under CP/M can add a new dimension to computer modeling. 
For those of us trying to glimpse the forest through a tangle of 
branches, John Snyder offers assistance with an article on a 
method for indexing open-ended trees. Finally, Richard Thomas 
illuminates the gains to be made in program maintainability by 
using intraprogram remarks to document software. 

— G. Michael Vose, Senior Technical Editor 
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Product Preview 


The Apple lie 
Personal Computer 

A portable He compatible that runs ProDOS 


In an industry that sees dozens and 
dozens of personal computers intro¬ 
duced each year, and despite the fact 
that the venerable Apple II is rooted 
in seven-year-old technology, it's re¬ 
markable that Apple Computer has 
succeeded in keeping its II product 
line alive and even thriving. Now, in 
the face of stiff competition from both 
foreign and U.S, manufacturers and 
in the wake of its own introduction 
of two significantly more powerful 
desktop computers {Lisa and Macin¬ 
tosh), Apple Computer has intro¬ 
duced the fourth version of the 
Apple II product line, the Apple lie 
(see photo 1), 

Evolving Apple II Technology 

While the lie will remain highly 
compatible with the Apple II product 
line from a software perspective, it is 
clearly not just "old wine in new 
bottles." 

The lie is what Apple Computer 
refers to as a "focused product." It is 
designed to fit into a market niche 
that places it in head-to-head com¬ 
petition with the IBM PCjr at the 
high end of the home market for per¬ 
sonal computers. However, a great 
deal of flexibility is evident in both 
the He software and hardware archi¬ 
tecture and peripherals. As such, you 
can expect to see the lie appearing in 
a variety of other markets, including 
business and educational appli¬ 
cations. 

The Etc represents an evolution of 
Apple II hardware and software tech- 


John Markoff 

BYTE Senior Technical Editor 

nology in a number of areas. First, it 
is truly portable. The system unit 
weighs just 7Vt pounds and occupies 
a space of approximately IIV 2 by 12 
by 2 l A inches. Its carrying handle 
folds into the backplane. A built-in 
half-height 5V4-inch disk-drive unit is 
accessed from the right-hand side of 
the case. The lie and its optional 
9-inch monochrome monitor are 
shown in photo 2. 

Later this year, Apple intends to 
enhance the portability of the Etc 
when it introduces a full-scTeen, 
high-resolution flat-panel display 
(see photo 3), I'll discuss the flat- 
panel display later Although a bat¬ 
tery pack will not be available upon 
introduction, the Etc runs on virtual¬ 
ly any 12-volt (V) power supply The 
AC-to-DC converter has been isolated 
from the system, and, because the Etc 
has no slots, the power-supply capac¬ 
ity has been reduced from 45 to 35 
watts. A small briefcase-size carrying 
case is available to hold the computer, 
flat-panel display, and other periph¬ 
erals. 

The Dc is based on the 65C02, a 
new CMOS (complementary metal- 
oxide semiconductor) implementa¬ 
tion of the 6502 microprocessor. The 
65C02 is an extension of the 6502's in¬ 
struction set {with 27 new instruc¬ 
tions) and offers faster graphics and 
arithmetic operations. The 65C02 
runs virtually all existing Apple II 
software; however, software written 
to take advantage of the new instruc¬ 
tion set will not be compatible with 


the He and II Plus. The new micro¬ 
processor has a clock speed of 1,023 
MHz and will perform up to 500,000 
eight-bit operations per second, per¬ 
formance figures that match the 
6502's. 

The Tic extends the use of custom- 
designed ICs (integrated circuits) 
beyond what was used in the original 
lie design. In addition to the input/ 
output unit (IOU) and memory-man¬ 
agement unit (MMU), the lie con¬ 
tains a custom timing-generator 
(TMG) chip that generates several 
time and control signals, a general 
logic unit (GLU) that provides mis¬ 
cellaneous logic control required by 
the system, and the disk-controller 
unit, which is referred to as the IWM 
(Integrated Woz Machine). The IWM 
is also used as a disk controller on the 
Macintosh. It is a one-chip LSI (large- 
scale integration) of the disk con¬ 
troller originally designed by Steve 
Wozniak for the Apple II. 

The increased use of custom LSI 
ICs has permitted Apple to further 
lower the chip count of the lie (see 
photo 4). In addition to its sixteen 
64K-bit RAM (random-access read/ 
write memory) chips (the computer 
comes with a standard 128K bytes of 
RAM), the lie has only 21 chips. This 
is particularly striking when you con¬ 
sider that this is three chips fewer 
than the number of non-RAM ICs in 
the He, despite the fact that many 
functions performed by additional 
cards (disk controller, two serial in¬ 
terfaces, 80-coiumn video circuitry) 
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are now integrated into the lie de¬ 
sign. 

Finally, the design of the Etc is 
based on a closed-hardware architec¬ 
ture giving the user no direct access 
to the system bus. However, in return 
for taking away the ITs expandability, 
Apple included many of the features 
that have in the past required slots. 

A quick look at the back of the lie 
reveals connectors for two RS-232C 
serial ports, two video ports, an ex¬ 
ternal disk-drive port, and a com¬ 
bination mouse/joystick port (see 
photo 5), Thus, in the slotless version 
of the lie, users will have access to the 
functions that traditionally have 
taken as many as five of the com¬ 
puter's seven slots. While the Macin¬ 
tosh's relatively closed hardware ar¬ 
chitecture has created some contro¬ 
versy, the decision to restrict hard¬ 
ware expansion appears to be more 
clear-cut in the case of the lie. 

Portability and ease of use have 
clearly been gained at the expense of 
expandability. Apple has decided to 
market the lie to a novice computer 
user who, it is argued, will have no 
desire to get inside the hardware, but 
instead will be interested in a com¬ 
puter that can be set up and run as 
simply as a stereo system. Toward 
that end Apple has separated the 
documentation into a setup guide 
and reference manual. 

The software evolution of the lie is 
more subtle, yet it may prove to have 
far-reaching consequences. The lie 
will come with Apple's recently re¬ 
leased ProDOS operating system, 
which offers a significant increase in 
performance over DOS 3.3. ProDOS 
includes Unix-like hierarchical file 
structures that are compatible with 
the Apple III SOS operating system. 

Although the Apple lie ROM 
(read-only memory) will appear very 
similar to the He ROM to program¬ 
mers, it actually was redone almost 
completely. The ROM went through 
a dramatic "code crunch" according 
to Peter Quinn, manager of the lie 
design team. Additionally, several 
bugs in the He ROM were removed 
and other features added, including 
improved interrupt-handling capabil¬ 
ity, a built-in windowing function, 
and a series of 32 graphics characters 


L— _J 
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Photo 1; A top view of the Apple lie , It has a lower profile (2Vz inches) and weighs less (7Vi 
pounds) than the Apple lie computer The keyboard is the same in size and functional layout 
but is designed around a law-cost key switch that provides tactile and auditory feedback . The 
Reset key has been moved from one side of the keyboard to the other, and switches for 
40/80<olumn mode and Dvorak and QWERTY keyboard arrangements have been added . 



Photo 2: An optional 9-inch monochrome monitor is available for the lie. When separated 
from the monitor, the system can be carried in a briefcase-size carrying case that includes room 
for the flat-panel display 
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At a Glance 

Name 

The Apple lie Computer 

Manufacturer 

Apple Computer Inc, 

20525 Mariam Ave. 

Cupertino, CA 95014 
(408) 996-1010 

Dimensions 

Width: \\ { A inches: depth: M inches: height: 2!4 Inches 

Weight 

IV? lbs, 

Power Requirements 

9 to 20 volts DC, 35 watts 

Processor 

I-MHz 65C02 8-bit CMOS microprocessor 

Memory 

1 28K bytes of RAM: 16K bytes of monitor in ROM [Includes self test Applesoft BASIC, 
80-column routines, Mousetext icons, and Interrupt-handling routines) 

Keyboard 

63 keys capable of generating the 128 ASCII characters; features auto-repeat and two-key 
rollover 

Mass Storage 

Built-In Alps half-height 514-inch disk drive that is fully compatible with the Apple Disk II 
single-sided, 35-track, 16-sector disks 

Video Display 

Optional 9-inch monochrome monitor; flat-panel LCD will be introduced before the end of 
the year RGB adapter to be offered at an unspecified future date. Video-display modes: 
4CM:olumn text 80-column text; low-resolution color graphics [40 horizontal by 48 vertical, 
16 color); high-resolution color graphics [280 horizontal by 192 vertical. 6 color); double¬ 
ts igh-resoiutlon color graphics (560 horizontal by 192 vertical, 16 color). Text capacity: 24 
lines by 80 columns. Character set; 96 ASCII (uppercase and lowercase). Display formats: 
Normal, Inverse, Flashing, Mousetext 

Other Feature* 

RF modulator; external AC-to-DC power converter; two RS-232C serial ports; video expan¬ 
sion port: external disk port 

Hardware Options 

Second disk drive; mouse; joystick; flat-panel LCD, carrying case 

Operating System 

ProDOS: single-user single-task operating system; includes hierarchical directory structures, 
predefined and user-definable file types, file sizes up to 16 megabytes; compatible with DOS 
33 

Available Software 

Includes almost all existing Apple II software Specially designed packages from Apple: 
Appleworics integrated database management, word processing, and spreadsheet analysis; 
Access II communications program; Apple Logo 11 (requires I28K bytes of RAM); Apple 
Education Classics 

Prices 

Basic system unit: under s 1300; other prices to be announced 


found in the character-generator 
ROM. These characters, called 
Mousetext by Apple, are a series of 
icons designed to offer programmers 
access to a user interface that appears 
similar to that found on the Lisa and 
the Macintosh. They can be called 


directly and thus moved around on 
the screen faster than bit-mapped 
characters. 

At the time of this writing, Apple 
was planning to price the lie at "less 
than $1300" While this price is higher 
than some expected, Apple clearly 


has decided to go after the same 
market that IBM is trying to reach 
with the PCjr and has priced the lie 
accordingly. Still, given equivalent 
features with the He, the He represents 
some price savings. But the trade-off 
for that price saving is the He's lack of 
an expansion slot. The amount of the 
price saving may determine the He's 
ultimate importance. 

A Computer for the Home 

Apple has styled the lie to reach a 
group of potential buyers that here¬ 
tofore have been afraid or uninter¬ 
ested in personal computers. The lie 
is, according to senior product de¬ 
signer Rob Gemmell Jr., "the cuddli¬ 
est computer we have ever designed." 

This is reflected in the lie's case, 
which has a significantly lower pro¬ 
file than that of the He. Apple also 
has chosen a lighter, white color 
called "Apple Fog" for the case. The 
new color scheme is part of a general 
redesign effort that will affect all new 
Apple products. Originally code- 
named Snow White, the project led 
to a worldwide search for a design 
consultant. Ultimately, Apple settled 
on German designer Hartmut Ess- 
linger, the designer of the Sony Walk¬ 
man portable stereo. Esslinger set 
down the aesthetic design guidelines 
for the lie and has since been re¬ 
tained by Apple to consult on future 
products. 

The back panel of the case also 
reflects Apple's attempt to simplify 
system installation. Connectors are 
labeled with icons that represent 
modem, printer, and other ports. Fre¬ 
quently used interface cables make 
use of easy-to-fasten connectors. For 
example, Apple has chosen to use 
standard DIN 5-pin connectors to 
fasten the serial cables to the lie. 

Other external design features in¬ 
clude a new door design for the in¬ 
ternal disk drive (see photo 6), a 
miniphono headphone jack and 
volume-control knob that are re¬ 
cessed on the left side of the com¬ 
puter, and two switches set just 
behind the keyboard that control 
40/80-column display and selection of 
a Sholes or Dvorak keyboard layout. 
The Dvorak option was available on 
the He, but it had to be accessed with 
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Mumpers and printed-circuit board 
1 trace cuts. The technical reference 
(manual points out that you can 
[change the key caps yourself, but it 
I warns that if you break the switch 
| stems you will void your warranty. 

The lie keyboard itself is function- 
lally a duplicate of the He keyboard; 
lit has 63 keys capable of generating 
[the 128 ASCII {American National 
[Standard Code for Information Inter¬ 
change) characters. The actual me- 
[chanical design of the keyboard, 
[however, is significantly different 
|from keyboards on other Apple prod¬ 
ucts, The He keyboard is laid out in 
[a flatter fashion, in part because the 
■lie is designed to be used tilted up at 
[a slight angle while resting on the 
[handle, which folds down to serve as 
la stand. Although the keyboard is 
[physically the same size as that of the 
|He, the keys themselves are based on 
[a new low-cost key switch that Apple 
las developed. The switch is not "full 
[travel" (i,e„ the keys don't depress 
[deeply), but instead offers what 
Vpple claims is improved tactile and 
auditory response. 

It seems that no new version of the 
^pple II would be complete without 
[altering the placement of the Reset 
key. This time it is placed just above 
[and to the rear of the keyboard on top 
of the system case. As with the He, 
Jthere are two levels of Reset. Holding 
[down the Control key and the Reset 
|key will cause a warm-start pro- 
|cedure with some programs. This 
leaves the resident program intact. 
[Simultaneously holding down the 
jopen-apple key (to the left of the 
|space bar) with the Control and Reset 
keys forces a cold start, which has the 
[same effect as turning the power off 
[and back on again. 


| Display Options 

Although the video output of the 
[lie is similar to that of the He, Apple 
|has attempted to generalize the out- 
[put options of the lie as much as 
[possible. The back panel offers two 
|connectors: a standard RCA pin-plug 
|jack for a video monitor and a 15-pin 
[D-type connector for video expan¬ 
sion. The latter interface is designed 
| to support a number of display op- 
|tions, including RGB {red-green- 



Photo 3: Apple has announced that a full-screen (560- by 192-pixel) flat-panel LCD will be 
available for the lie before the end of 1984. The flat-panel display will support all the lie's 
text and graphics modes and draw its power from the video expansion port. 



Photo 4: The main circuit board of the Apple Ik, The 1C count is now down to 21 (excluding 
RAM), including two serial ports, video circuitry, and a disk controller By comparison , the 
IBM PCjr has more than 90 ICs. 
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Photo 5: The rear panel of the lie. The panel consists of seven con¬ 
nectors and a main power switch. From left to right: a 9-pin D-type 
miniature connector for hand controls or a mouse ; a 5-pin DIN 
(Deutsche Industrie Norm) connector for serial I/O (input/output) 
(port 2, normally for a modem); a 15-pin D-type connector for video 
expansion ; an RG4 pin-plug jack for a video monitor ; a 19-pin D- 
type connector for linking a second disk drive; another 5-pin DIN 
connector for serial I/O (port 1, normally for a printer or plotter); 
a special 7-pin DIN connector for 9-15-volt DC power input; and the 
main power switch , 



Photo 6: View of the lie's internal 5V4-inch disk drive , The drive I 
was initially designed to face backward but in the final design faces I 
the side of the case. The drive is heavily shielded and ventilated. 


blue) displays, the forthcoming flat- 
panel display and a variety of Euro¬ 
pean display standards. All 15 pins 
are used and signals include a video¬ 
tex signal from the GLU, a 1-V sound 
signal to permit television speaker 
sound, a power source, a composite 
NTSC (National Television System 
Committee) video signal from the 
V1D {video interface device) hybrid 
IC, a color-reference signal, and 
others. The intent is to let designers 
easily access all the hooks for both 
serial and composite data. 

The basic system unit comes with 
a standard RF modulator designed to 
connect to the video expansion port, 
and an optional 9-inch monitor is 
available. An RGB adapter still is 
necessary, and Apple plans to have 
one available in the future. 

Like the lie, the He can produce 
both 40- and 80-column text displays. 
However, if you use an ordinary color 
or black-and-white television set, 
80-column text will be too blurry to 
read. For a clear 80-column display 
you must use a high-resolution video 
monitor with a bandwidth of 14 MHz 
or greater. 

In addition to text-display modes, 
the He also has three graphics modes; 
low-resolution (40 horizontal by 48 
vertical), 16 color; high-resolution 
(280 horizontal by 192 vertical), 6 
color; and double-high-resolution 


(560 horizontal by 192 vertical), 16 
color. 

The double-high-resolution mode 
is achieved by bit-mapping the lower- 
order 7 bits of the bytes in the two 
high-resolution graphics pages. 
These bytes in the two graphics 
pages are interleaved to provide 560 
dots per line. 

When the flat-panel LCD (liquid- 
crystal display) is available later this 
year, it will support all three graphics 
modes. 

Compatibility 

As it did during the transition from 
the II Plus to the ne, Apple has made 
a significant effort to ensure software 
compatibility. Although it has 
switched to a half-height drive, 
Apple has continued to employ the 
5%-inch disk size for the II product 
line. The He also will continue to use 
140K-byte single-sided drives. 

In recent months, Apple has un¬ 
dertaken a major program of testing 
Apple II software on the He and in¬ 
forming software publishers if 
changes are needed to make their 
software compatible. Currently, 
Apple believes that the He is 90 to 95 
percent compatible with the Apple H. 

Compatibility problems, where 
they arise, may come from the ROM, 
the 65C02 microprocessor, unortho¬ 
dox protection schemes, or illegal 


memory addresses. For example, pro¬ 
grams that enter the monitor ROM at 
unpublished locations will not work. 
A more intriguing but apparently! 
rare problem emerges from the fact I 
that some programmers have dis-1 
covered and used undocumented in¬ 
structions for the 6502 micropro-l 
cessor. These instructions no longer I 
exist in the 65C02. 

Software 

Apple has made the decision to en-1 
dorse selected third-party software! 
that has been specially designed for I 
the He. Of the 21 products that Apple I 
is introducing with the lie, 17 are! 
published by independent software! 
publishers. The programs fall into the I 
broad categories of education, enter-1 
tainment, and productivity and come I 
from such publishers as Microsoft, [ 
Software Publishing, The Learning! 
Company and Br0derbund Soft-1 
ware, Apple itself is offering Apple-1 
works, an integrated database-man-1 
agement, word-processing, and I 
spreadsheet program; Apple Logoi 
(see photo 7), redesigned to take ad-1 
vantage of the 128K bytes of RAM I 
available in the nc; Apple Education I 
Classics; and the Apple Access II | 
communication program, 

Apple's endorsement is not an ex-1 
elusive one. More than 100 other I 
companies also are developing their I 
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WITH THE PASSWORD™ MODEM AND 
TELPAC™ BEN FRANKLIN COULD HAVE 
PUBLISHED THE FRIDAY EVENING POST. 


-he Password™ modem and the cost will be half o 

Telpac™ software deliver text fast, proofreading zero! 
far, cheap, and letter-perfect. Fast? Password is USR's 
Ten times faster than an expert typ- automatic modem: 3C 
ist (and four times faster than most auto dial/answer, aut 
other modems). Far? Crosstown or select, two-year warr. 
crosscountry. Letter perfect? Multi- Telpac, the USR frien 
pie accuracy checks of your text are munications softwart 
j u st one ed itorial ben e fi t * Ch ea p ? $79 , Write or ca 11 

Thousands of words by phone descriptions - 1 

lines, for less than express mail. ' and Password < 

And if the text is to be typeset, . : than this! 

U.5. ROBOTICS INC. 

1123 WEST WASHINGTON - CHICAGO, ILLINOIS 60607 
(3123 733-0497 


Suggested list *dr Password complete 
with power adapter, phone cable, 
RS232 inter 

Passwoi d^ jfelpaV, and USR logo are 
trademarks drfitS. Robotic! Inc 







Isn't that slid 
procedure, PATTI 
procedure, SBUAI 
dranatic design 


:k? Your Logo 
ERN, t uses anoth' 
iRE, to create a 


Press RETURN 


>EH0 

PATTERN DEFINED 
TPATTERN 


Photo 7: Part of the Apple Logo tutorial. Apple has limited the amount of printed documen¬ 
tation and increased the interactive on-line tutorials available with the lie. The basic system 
comes with four disks of tutorials designed to offer 10 to 12 hours of instruction . 


software for the He. A software devel¬ 
opers toolkit and a technical refer¬ 
ence manual will be available to soft¬ 
ware publishers. 

Peripherals 

Several peripherals designed to 
work with the lie represent signifi¬ 
cant technological advances, 

Apple has gone to the Japanese 
manufacturer Sharp for a full-screen 
flat-panel display that Apple hopes 
to have ready for introduction later 
this year. Several Japanese LCD 
manufacturers now are on the verge 
of introducing 80-character by 24-line 
flat-panel displays. Significantly, 
most of them will have an aspect ratio 
of 640 by 200 (width to height), cor¬ 
responding to the IBM monochrome 
display. However, Apple has per¬ 
suaded Sharp to manufacture a dis¬ 
play for the lie with an aspect ratio 
of 560 by 192. Apple currently has 
several working prototypes of the dis¬ 
play, Recently, BYTE was shown a 
demonstration of one of these pro¬ 
totypes. The display differs from a 
CRT (cathode-ray tube) in appear¬ 
ance because of the square shape of 
individual pixels. (Individual pixels 
on an Apple monitor are twice as 
high as they are wide.) This makes 


characters on the display appear 
somewhat flattened;, however, char¬ 
acters in 80-column display mode ap¬ 
peared quite crisp, and the display 
also produced remarkable high- 
resolution graphics. 

The Scribe printer, which is being 
announced simultaneously with the 
lie, is an impressive plain-paper 
thermal-transfer printer with color 
capabilities. Although the final price 
of the Scribe has not been set, it is 
likely to be in the $300 range. Apple 
is taking some pains to separate the 
Scribe thermal-printing technology 
from other thermal-printing tech¬ 
niques that require specially sensi¬ 
tized or coated papers. By contrast, 
the Scribe will print on virtually any 
paper surface, ranging from Xerox 
copier paper to continuous form-feed 
paper. The Scribe also will print on 
projection transparencies. 

Although the Scribe is being an¬ 
nounced with the He, it is designed 
as a printer to function with the en¬ 
tire Apple product line, including the 
Macintosh and the Lisa. BYTE was 
shown printing samples of graphics 
screen dumps from the Macintosh 
that appeared to exceed the Image- 
writer in quality. The Scribe has two 
resolution modes and can operate at 


either 80 cps (characters per second) 
in draft mode or 50 cps in letter 
mode. 

Scribe technology is based on a 
proprietary print head that consists 
of 24 resistance elements that are ar¬ 
rayed in a vertical column. While 
printing, the head is pressed against 
a ribbon that consists of a polyester 
backing and a carbon-filled paraffin 
ink. The resistance elements are 
pulsed briefly, heating them and 
melting the ink to deposit it on paper. 

The design of the print head per¬ 
mits a resistance element to rise to a 
temperature above 300 °F and then 
drop to below 95 °F (below the melt¬ 
ing point of the wax in the ribbon) 
within the space of several hundred 
microseconds. The dot resolution of 
the Scribe can range as high as 160 
horizontal by 144 vertical dots per 
inch in letter mode. 

Color printing can be achieved by 
inserting a color ribbon that has dif¬ 
ferent colors laid out in serial bands; 
the Scribe skips intermediate colord 
when printing in a particular color. 

While the Scribe is a low-costj 
printer to purchase, the cost of print-1 
ing will be high. Ribbon cost for arJ 
80,000-character black ribbon will bel 
in the neighborhood of $5, and colon 
ribbons may cost as much as $8. 
Apple claims that the Scribe will bel 
most compatible with 'low duty! 
cycle" applications such as thosd 
associated with students, homes, on 
executive workstations. 

Questions and Comments 

Now that we've seen what thd 
Apple lie has going for it, what doea 
it lack? First, there are the obvioua 
shortcomings, such as its inability td 
run CP/M software. This is not an in-l 
substantial omission, since Z8G cards 
are one of the most common addi-l 
tions to the Apple II beyond 80-1 
column cards, serial cards, and disM 
controllers. 

Second, Apple has chosen not tel 
include a built-in modem. It seeml 
reasonable to expect that a moderrl 
should be an integral part of anjl 
computer that is designed to bJ 
readily transportable. Apple's rel 
sponse is that it decided to leave th J 
modem out for reasons of time, costl 
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SAGE™ TECHNICAL BRIEFING 


: □It's Fast In Any Language. 


When it comes to software 
development, the difference between 
a Sage IV computer and other micros 
is like day and night. 

With the Sage Computer it'll take 
you fewer days and nights to finish 
your program. 

Speed is the reason. Speed resulting 
from the fast MC68000 microprocessor, 
fast architecture, fast operating 
systems, and blinding transfer rates. 

The fact is, even we are surprised by 
the amount of software that's developed 
on Sage Computers. 

So if you Ye a programmer 
maybe you should 
spend some time 
learning how 
much time you 
could save using a 
Sage IV, 

The Hottest Languages 
And Operating Systems. 

Programs in nearly all of the important 
languages can be written on the Sage 
computer. 

included in the price is the p-S YSTEM 
operating system which supports Pascal, 
BASIC, and FORTRAN. 

Other operating systems are optional 
For UNIX fans there's IDRIS, which 
runs up to twice as fast (even without 
a Sage computer), IDRIS conforms to 
/usr/Group Standards Committee 


standards and programs written under 
it are highly portable to other micros. 
CP/M advocates piease note that 
Digital Research has developed CP/M- 
68K for Sage hardware, providing a 
truly complete software development 
environment. Versions of Pascal, 
BASIC, C-BA5IC, C, and FORTRAN 
77, as well as a very fast APL, may 
be used underthisoperating system. 
The Sage IV is also blindingly fast when 


running hyperFORTH with its extended 
programmer and user interfaces 

Besides IDRIS, other Multi-User 
operating systems that run on the Sage 
Computer are PDOS, MBOS, and 
MIRAGE. 

A lot of excitement has 
been brewing in the Pascal 
World over Niklaus 
Wirth'snew 
MODULA 2— and 
it's available for Sage 
computers. So is ADA, 
for the record. 


^P|Fortian 


if you found your language here, 
you just found your computer. The 
16-bit, 2-million operation/sec Sage IV 
micro with up to one MByte RAM and 
18-MByte internal hard disk. 

For more information and the name 
of your nearest SAGE dealer, call us 
today. And be sure to ask about our 
new soft ware catalog describing over 
200 application programs for Sage 
computers. 

Sage Computer Corporate Office, 
4905 Energy Way Reno, Nevada 
89502. Phone (702) 322^6868 
TWX; 910-395-6073/SAGE RNO 

Eastern United States 
Sage Computer 
15 New England 
Executive Park 
Suite 120, Burlington, MA 
01803(617) 229-6868 

© 1983 Sage Computer Technology all lights 
reserved Sage & Sage fV are trademarks of 
Sage Computer Technology 
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Circle 211 on inquiry card. 



THE SMART WAY TO 
CONNECT YOUR 
EQUIPMENT. 

There's only one cable on the market 
that allows you to hook your com¬ 
puter to virtually any peripheral. It s 
the Smart Cable, Its on-board logic 
matches any rs- 232 port to an¬ 
other. instantly. And automati¬ 
cally, No other cable can do it, 
so don't face the prob¬ 
lem of needing a new 
cable for every new con¬ 
nection. Buy the only 
cable you’ll ever need to 
buy. The Smart Cable, 
suggested retail $89.95. 


IQ TECHNOLOGIES, INC. 

11811 N E. First Street 
Bellevue, WA 98005 




/ 




Check Our Services 


We'll supply you with the best 
values, at the best prices, delivered 
when you need them. Everytime. 


PRESSURE SENSITIVE LABELS 


Price per Thousand 

5-55 

60-115 

120 + 

3V»"x 1! /i» B Single $2.99 

$2.84 

$2.56 

4" x Vht" Single 

$5.55 

$5.27 

$4.74 

CARTRIDGE RIBBONS 

Designed to fit the IBM PC Printers 


1-11 

12-23 

24 + 

MX, FX-80 

$6.99 

$6.29 

$5.66 

MX, FX-100 

$9.95 

$8.96 

$7.96 


Call or write for our free catalogue. 
Toll free: 1-800-343-7706. 

In Massachusetts: 617-963-7694. 
P.O. Box 103, Randolph, MA 02368 





and space. However, since lap-s 
computers selling for as little as $7 
now include integral 300-bp 
modems, this may be the lie's mos 
significant design flaw. 

Less obvious, perhaps, are prob 
lems associated with the decision ti 
maintain media compatibility be 
tween the lie and earlier versions o: 
the Apple II, Certainly Apple is th 
only company that can get away wit: 
introducing a personal compute: 
with just one 140K-byte single-side 
drive. 

Even in its half-height form, n 
seems that the 5V4-inch disk stand, 
is not an ideal one for a truly portabl 
computer. The drive adds consider¬ 
ably to the weight and size of th, 
computer and, in fact, the Apple de 
sign team admitted that the interna: 
drive created major headaches 
terms of cooling the lie. (The critica. 
element in the cooling equation is th' 
jacket of the 5V4-inch disk.) 

The obvious alternative would havi 
been to switch to the Sony 3Y2-inc 
disk drive used by the Macintosh 
That drive is lighter and more com 
pact and has more than twice th 
storage capacity in its single-side 
version. The problem of transferrin 
software from one medium to an 
other doesn't seem insurmountable,! 
particularly because Apple seems in¬ 
tent on marketing the lie to first-timi 
computer users. 

Also less clear is the question o: 
open- versus closed-hardware archi¬ 
tecture. It seems obvious that, in th 
case of the He, expandability had to[ 
be sacrificed to achieve a genuinely 
portable computer. Peter Quinn, the 
director of engineering for the He, in 
sists that, while Apple's two most re-| 
cently released products have been 
slotless, the company has not backed 
away from its commitment to the 
principle of open architectures: "I 
think that within this division we're| 
still very sold on open architecture, 
open slots, and I think any of our| 
new products will ultimately reflect! 
this, once we evolve into a new archi-| 
tecture," he says.l 



John Markoff is a senior technical editor at BYTE. I 
He can be contacted at 1000 Elwell Court, Suite 225,i 
Palo Alto, CA 94303, (415) 964-0624. 
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Jr contact 
WYSE 
and we'll 
send you a 

brochure filled with everything 
you need to know. The WY-5CL The full- 
featured terminal with the small price. 


FEATURES: 

* 14"screen. 

* 80/132 column 
format, 

* Soft-set up mode. 

* High resolution characters. 

* Low-profile keyboard. 

* Industry compatible. 

* Only $695.00, 

For more information on the revolution 
ary design, outstanding features and 
unique good looks of the new WY-50, 


Circle 409 on inquiry card 


I I I I Make the Wtysc Decision. 

WYSE TECHNOLOGY 3040 N. First St, Son Jose, 
CA 95134, 408/946-3075, TLX 910-338-2251, Outside 
CA call toll-free, 800/421-1058, in So. CA 215340-2013 


standards. 30% more viewing area than 
standard screens. And a price tag as small 
as they come. 

The WY-5G sells for only $695.00. 







The Texas Instrument* 


makes the best software 


Best-Seller List. 


arc aiming the most popular business software programs tor 


microcomputers as reported in Inc, magazine, September, 19K^. 































tofessional Computer 
erform even better. 

!ee the difference TI can make with these 
test-sellers and hundreds more software packages. 


/ord processing, data base 
lanagement, advanced in- 
^grated programs.. .the 
lexas Instruments Profes- 
lional Computer can help 
iou meet virtually every 
business and professional 
(need. But before you con- 
lider software alone, consider 
Ihe hardware too. 


sharp, S-coior graphics gii/e your displays 
1 more i/isual impact. 

The better the hardware, 
the more you get 
from your software. 
The TI Professional Com 
outer’s outstanding monitor 
resolution and 8-color 
graphics make best¬ 
selling programs like 
)tus 1-2-3™ sharper, 
easier to work with. 


You can put three times the 
graphic information on 
screen-in both color and 
monochrome-so you’ll be 
able to take even greater ad¬ 
vantage of the best graphics 
programs. For best-selling 
word processing packages 
like WordStar,™ TI’s 
comfortable, typewriter-style 
keyboard is a natural .Any¬ 
one familiar with a standard 
typewriter keyboard can 
start to work immediately, 
without re-leaming key 
positions. 

TI offers all the 
software you need. 

So whatever your business 
needs, the TI Professional 
Computer runs 
the programs 




Our easy to use keyboard mates word 
processing easier. 

you need now, and the ones 
you'll want tomorrow. Thirty 
to forty programs each 
month are being developed 
by over 200 software 
manufacturers. You’ll find 
them among hundreds of 
other software packages 
listed in the TI Software 
Journal. 

So get more from your 
software with the best hard¬ 
ware, the Texas Instruments 
Professional Computer. For 
more information, call 
1-800-527-3500. 

Or visit the Jj|i 

dealer nearest you. 

, Texas 
Instruments 

Creating useful products 
and services for you. 


1-2-3 is a trademark of Lotus Corporation- 
WordStar is a trademark of MicroPro 
International Corp, 

Copyright © 1984 Texas instruments 

2773-04 SW-R2 




























Inside the Model 100's ROM 

Explore the built-in software in the TRS-80 Model 100 


The TRS-80 Model 100 is still a 
relatively new machine with not 
much software or information 
available for it yet. This probably will 
change, as it did for the original 
TRS-80 Model I and other early 
microcomputer systems. I hope to 
shorten the time it takes you to get 
information contained within the 
Model 100 by taking you on a walk 
through its ROM (read-only mem¬ 
ory) chips, stopping at addresses you 
may find useful in your own BASIC 
or machine-language programs. I 
wilt show you the locations of the 
systems directory and your files and 
explain their formats. Finally, 1 will 
describe a program I wrote called 
DIR,CO. This program addresses a 
shortcoming of the Model 100 in that 
it shows the location and size of the 
files in the machine. DIR.CO will list 
each directory entry, even if the file 
has been erased, and give the start¬ 
ing address and length of each file. 
In some cases DIR.CO will provide 
even more information, such as the 
execution and entry addresses of a 
command file. 

The Directory 

The file directory starts at hexa¬ 
decimal location F962. Each directory 
entry is 11 bytes long. The first byte 
is a flag byte that describes the status 
of the file. The bits defined in the 
status byte are: 

7—tells that the file really exists 


Brian Cameron 
Free-lance Writer 

6—identifies the file as a text (.DO) 
file 

5—identifies the file as a command 
(CO) file 

4—shows that the program is in 
ROM if this bit is on 

3—shows that the program is in¬ 
visible if this bit is on 

2— not used 

1—not used 

0—not used 

The status byte is followed by a 
2-byte starting address for the pro¬ 
gram and an 8-byte address contain¬ 
ing the filename. The directory starts 
with the system entries. These are 
what the user is accustomed to see¬ 
ing displayed in the main menu. The 
familiar system files are BASIC, 
TEXT, TELCOM, ADDRSS, and 
SCHEDL. Each of these files contains 
a status-flag byte of hexadecimal B0. 
The status-byte list, above, shows 
that this means the files are com¬ 
mand type and that they are resident 
in ROM. The next two directory en¬ 
tries refer to programs called 
SUZUKI and HAYASHI. Both these 
filenames are preceded by a zero. 
The status flags for SUZUKI and 
HAYASHI are hexadecimal 88 and 
C8, respectively. In each case the in¬ 
visible bit is on for these files. The 
user directory entries start at hexa¬ 
decimal address F9AF. 

About Erased Files 

An erased file has a status-flag byte 


of zero. All other files have the high- 
order bit of the status byte turned on. 
If you accidentally erase a file, you 
may be able to recover it. Start at the 
beginning of the user directory and 
move through it 11 bytes at a time un¬ 
til you come to the file you erased. 
Store a hexadecimal 80 in the first 
byte of the directory entry and the file 
will reappear. This, however, does 
not ensure that the file will be re¬ 
stored; to be recoverable it must have 
been the last file stored. The Model 
100 ROM routine not only changes 
the flag to 00 when a file is erased, 
but it also closes any holes in the file 
structure. For example, if three files 
exist, FIDO, F2.DO, andF3.DO, and 
you erase F2.DO, file F3.DO will 
close the gap that F2.DO left. This 
can be demonstrated with the 
DIR .CO program. Create several files 
and display their start and end ad¬ 
dresses, then erase one of the files 
and invoke the DIR .CO program 
again. As long as the program erased 
was not the last directory entry, you 
will notice that the file previously 
listed after the erased file will now 
begin at a new address. Because of 
this file movement you cannot be 
assured that a file can be restored 
after a KILL command has been 
entered. It is unfortunate that the 
authors of the Model 100 ROM rou¬ 
tines did not choose to simply mark 
a file as erased and then dean up any 
missing gaps at the next file save. Be 
careful if you attempt to recover a lost 
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&CgME 


That'S right, in just minutes you can have a *JL 

clients completed tax return in your hand. 

Think about it, you increase client volume, you increase your profits 
Plus, you save the cost of your computer service bureau—and you have 
complete client security, 

FEDERAL AMD STATE PACKAGES TO MEET EVERY MEED. MICRO-TAX' 
offers four Federal tax packages and 25 state packages (fully integrated 


with the Level il Program), so you can select the programs that best meet 

K needs: 

1—Federal Individual Package: for individuals preparing their own taxes 
level II—Federal Professional individual Package: for accountants, 
registered agents, tax attorneys, and other tax professionals. 

Level III—Federal Partnership/Corporate Package: for those who pre¬ 
pare Federal Partnership, Corporate, and Subchapler S returns. 

Level IV—Overseas Tax Package: addresses the unique tax situations 
of United States Expatriates. 

Levels 11, ill, and It have a depreciation module and automatically com¬ 
pute underpayment penalties and minimum tax. In addition, Levels II and 
ill automatically compute self-employment taxes, and Level If computes 
income averaging. 

FLEXIBLE DATA ENTRY. With MICRO-TAX* you can organize data entry 
in a sequence similar to that of manual tax preparation, or you can 
choose another sequence. The 
menu driven system makes data 


teletext support network. With TAXNET/ you can send information, ask 
questions, get answers and updates—directly through your computer 
and a modem, 

TAX ORGANIZER. Now MICRO-TAX*offers a Tax Organizer. You get'both 
the software and the forms, so each year, you can send your clients an 
organizer with the prior year's client data printed on it. 

HARDWARE COMPATIBILITY, MICRO-TAX’ is compatible with your IBM 
PC/XT,* DEC Rainbow, * Radio Shack, * or any other personal computer 
with CP/M-80, 1 PC DOS* or MS DOS*—trom 
Apple* to Zenith." 

So, take the tedium out of tax preparation—save time and money¬ 
ed// Micro-Tax: for complete details, 
or call your local dealer. 


1983 FEDERAL FORMS AND SCHEDULES INCLUDED 


entry simple. 

MULTIPLE PRINTING OP¬ 
TIONS. You can input client tax 
information at the time of inter¬ 
view and produce forms imme¬ 
diately, or enter data during the 
day and batch print returns at 
night MICRO-TAX* prints your 
returns on IRS forms, IRS ap¬ 
proved substitute forms, or 
with transparent overlays 

TAXNET*-TELETEXT SUP¬ 
PORT NETWORK. MICRO-TAX* 
customers can now have access 
to an electronic mailbox and 
instantaneous memoboard 
through the TAXNET* 


FULL FEDERAL 

MICRO-TAX' 

PERSONAL 

COMPUTER 

SYSTEMS 


*C/PM—Ira^rnark cl Digital Research 
he DEC Rpmbciw— iNKfemark cl Digital 
Equipment Carp. MIC AO-1 AX and TAXNET 
—Trademarks ni Microcomputer Taxsy stems, 
Inc , MS DOS ■ trademark ol Microsoft 
.Cm-p PC DOS. IBM PC. and IBM XT 
trademarks, ol r&M; Apple—trademark at 
Apple Computers Zenilh trarjcnrark bf 
Healh Company and /ernth Radio Corp . 
Radio Shack ■ Irademarfc of Tandy Corp 


Level III. Partnership.- 
Corporals SiDOO 


Level IV. Overseas 

$ 2000 . 


subject to linaI IRS changes tor 1983 tax year. 


All Iprms and schedules subject to linal IRS changes tor 1983 tax year 
25 Integrated stale returns available - Orders taken for yearly update packages 
Transparencies: Level I, 5150: Levels II, Ilf, IV, 5250 each. 


MICRO-TAX* MICROCOMPUTER TAXSYSTEMS, INC. 

6203 Variel Avenue, Suite A Woodland Hills, CA 91367, Dept. IB Phone (213) 704-7800 
(Area code changes to (8.18). elf active January 1984) 


Compute and print 
client tax returns «J 
in minutes Am 


on your microcomputer with 

MICRO-TAX 


Circle 270 on inaulrv card. 



























































Internal 

ROM 


Internal 

ROM 

BASIC 

Code 

Entry Address 

BASIC 

Code 

Entry Address 

Command 

(all hexadecimal) 

(all hexadecimal) 

Command 

(all hexadecimal) 

(all hexadecimal) 

ABS 

El 

33F2 

LET 

87 

Q9C3 

ASC 

F9 

294F 

LINE 

92 

0C45 

ATN 

ED 

2F71 

LIST 

AS 

1140 

BEEP 

B1 

4229 

LUST 

A7 

113B 

CALL 

B9 

1DFA 

LOAD 

98 

4D70 

CDBL 

F4 

35BA 

LOG 

E8 

3FCF 

CINT 

F2 

3501 

LPOS 

E4 

1008 

CLEAR 

A7 

40F9 

LPRINT 

A0 

0B4E 

CLOAD 

AS 

2377 

MAX 

B7 

1D9B 

CLOAD? 

(same as CLOAD) 

2456 

MENU 

8A 

5797 

CLOADM 

(same as CLOAD) 

24 A 7 

MERGE 

9C 

4D71 

CLOSE 

9A 

4E28 

MOTOR 

B6 

1DEC 

CLS 

BO 

4231 

NAME 

BC 

2037 

COM 

AD 

1A9E 

NEW 

BF 

20FE 

CONT 

A4 

40 DA 

NEXT 

82 

4174 

COS 

EA 

2EEF 

ON 

97 

0A2F 

CSAVE 

A9 

2280 

OPEN 

99 

4CCB 

CSAVEM 

(same as CSAVE) 

22DD 

OUT 

96 

HOC 

CSNG 

F3 

352A 

PEEK 

EE 

1284 

CSRLIN 

CA 

1D90 

POKE 

A2 

128B 

DATA 

83 

099E 

ROS 

E5 

10CE 

DATE 

AB 

1924 

ROWER 

B8 

1419 

DAY 

AC 

1955 

PRESET 

B5 

1C66 

DEF 

At 

0872 

PRINT 

A3 

0B56 

DIM 

85 

478B 

PSET 

B4 

1C57 

DSKI 

C8 

5073 

READ 

86 

0CD9 

D5KO 

98 

5071 

REM 

8E 

09AO 

EDIT 

93 

5E51 

RESTORE 

8B 

407F 

END 

80 

409F 

RESUME 

95 

QABQ 

EOF 

EF 

1889 

RND 

E7 

313E 

ERROR 

94 

QBOF 

RUN 

89 

090F 

EXP 

E9 

30A4 

SAVE 

9E 

4 DCF 

FILES 

9D 

1F3A 

SAVEM 

(same as SAVE) 

22 CC 

FIX 

F5 

3645 

SCREEN 

BE 

1E22 

FOR 

81 

0726 

SGN 

DF 

3407 

FRE 

E2 

2B4C 

SIN 

EB 

2F09 

GOSUB 

8C 

091E 

SOUND 

B2 

1DC5 

GOTO 

88 

0936 

SPACE 

FB 

298E 

HIMEM 

CC 

1DB9 

SOR 

E6 

305A 

IF 

0A 

0B1A 

STOP 

8F 

409A 

IN KEYS 

C9 

4 BE A 

STR 

F7 

273A 

INP 

E3 

1100 

STRING 

06 

296D 

INPUT 

84 

0CA3 

TAB( 

CO 

0C01 

INPUT# 

(same as INPUT) 

0C99 

TAN 

EC 

2F58 

INT 

E0 

3654 

TIME 

AA 

1904 

IPL 

BB 

1A78 

USING 

C2 

4991 

KEY 

AF 

1BB8 

VAL 

F8 

2A07 

KILL 

BD 

1F91 

VARRTR 

C3 

0F7E 

LOOPY 

B3 

1E5E 

WIDTH 

90 

1DC3 

LEN 

F6 

2943 





Table 1: The BASIC command entry points and internal codes , For an explanation of the abbreviations, see September 1983 BYTE , 
page 154. 


file—if the files have been shifted 
after the erase command the results 
may be unpredictable. 

File Formats 

Three types of files can exist on the 
Model 100: BASIC files (.BA), com¬ 
mand files (.CO), and document files 
(.DO). A BASIC file starts at the ad¬ 
dress specified in the directory and 
continues through memory until 


three zeros are encountered. A docu¬ 
ment file also starts at the address 
specified in the directory but it con¬ 
tinues until a Control-Z hexadecimal 
1A is encountered. A command file 
is a little more complicated because 
it must provide such information as 
the start address and the length of 
the program. At the address specified 
in the directory, you will find where 
the command file is stored. This is 


not where it is executed. The pro¬ 
gram, when invoked from the main 
menu, will be moved to its execution 
address and control will then be 
passed to it. The first two bytes of the 
file contain the start address, or the 
address where the file will be moved 
to in memory. The next two bytes 
contain the length of the program. 
This is the program proper and does I 
not include the start-address bytes. 
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INDUSTRIAL GRADE 
IEEE-696/S-100 BOARDS 


Dual Systems designs and manufactures a variety 
of IEEE-696/S-10O boards for 16-bit microprocessor 
systems running under UNIX and other operating 
systems. These boards bring high performance and 
three years of field-proven experience to your 
computing environment. 

Each board is rigor ously tested and burned-in for 
168 grueling hours. If it can't bear the heat, it won't 
bear our name. 

High Performance System Boards 

Modal WDC-SMD The WDC-SMD Hard Disk 
Controller* 3s specially designed for high throughput in 
large, heavily-loaded multi-user UNIX systems. Ail 
sectors on a track are transferred essentially within a 
single disk rotation regardless of where the head first 
settles or the order in which sectors are encountered. 

The controller offers 16-bit throttled DMA data 
transfers and disk transfers up to 10 Mb/sec. Also 
features dual-ported, full-track, look ahead cache, and 
on-board microprocessor. Interfaces with one or two 
SMD drives. $2195. 

Model $104 DMA The most advanced, intelligent, 

4 port serial I/O board available for the IEEE-696/ 

5 100 bus, this module features 256 bytes of FIFO 
buffer for input characters and provides DMA transfers 
for output. A built-in 8085A processor greatly 
reduces system overhead. $695. 

Taleml Pending 


Model DM EM Features 256K bytes of memory and 
either 8 or 16-bit data paths. 24-bit addressing, and 
parity checking on each byte. DM EM has no S 100 
wait states. $1395. 

Model EPROM Capable of either 8 or 16-bit data 
transfers, this 32/64K EPROM offers the versatility of 
running with 68000, Z-8000, 8086,16000, and 
other 16 bit processors, it accepts industry-standard 
2732 and 2716 EPROMs. 64K RAMS may be mixed 
with 2716 EPROMs for use as a RAM/EPROM board. 
$345. 

Model CPU-680COM High-performance CPU board 
with 16 bit data path, 10 MHz CPU operation, and 
MC68451 MMU for multi-tasking applications. $1195. 

Mod«J CPU-68000 Similar to 680Q0M, but features 
8K bytes of on-board ROM with Motorola's MacsBug 
monitor instead of the Memory Management Unit, 
$895. 

Model* M/BD-15 A 20 Beck Plane* These premium 
Quality motherboards feature four-layer construction 
with two internal ground planes, and Schottky-diode 
termination. They provide high speed operation with 
true transmission line characteristics and minimum 
noise. M/BD 15: $495, M/BD-20: $545. 

Model CMIM This non volatile CMOS memory board 
provides easy-to-use 8 or 16-bit data paths and 32K 
bytes of memory with dynamically movable 
write/protect window. On-board iilhium battery holds 
data for 3-10 years with power off. $725. 


Data Acquisition and Control Boards 

Model CLK-24C Clock-calendar features a LSI CMOS 
chip and on-board, long-fife lithium battery. $325, 


t AIM-12 A highly reliable A-to-D converter with 
35msec. maximum conversion time, 12 bit resolution 
and accuracy, and 32 channels single ended/16 
channels differential. $725, 


1 AOM-12 This D-to-A converter offers 170- 
mapped port address, 12-bit ±Va L.S.B. accuracy 
(0-7CTC), and voltage outputs of 0 to 10 volts, ± 5 
volts, and ±10 volts $675. 


I VIC 4-ID Converts voltage outputs from 
AOM-12 into four separate 4 20MA current outputs. 
Module also provides overvoltage protection on ail 
current output, plus transient protection per ISA 
standards. $600. 

For more information, call (415) 549-3854. 

Dual Systems Corp , 2530 San Pablo Avenue, 
Berkeley, CA 94702 


THERE’S ONLY ONE 

DUAL. 


CPU-6800QM 


Circle 143 on inquiry card. 
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Circle 59 on inquiry card. 


New dimensions in Bible study. 



Requires APPLE II +, IBM PC 
and compatibles, TRS80, 

CP/M 2.2 (Z-80), KAYPRO, 
OSBORNE. COMMODORE 64, 
Z-100. 



THE WORD 

processor 

the complete KJV Bible on 
disks $199.95* 

TOPICS 

an index to over 200 Scripture 

subjects $49.95 * 

* plus $3 postage/handling 

For information contact: 

Bible Research Systems 
9415 Burnet, Suite 20S 
Austin, TX 78758 
(512) 835-7981 

“Software for personal Bible study.’ 


II 


If 


II II 


II II 



IBM® COMPATIBLE 

1 $2295 


List Price 

Eat Ion Wide Service 


MAXIMUM IBM® 
COMPATIBILITY 



K-1000 





CARDS n DRIVES ^ t 

for OEM __ 

K-9600 

Maximum IBM PC/XT Compatible System * Multi-Layered Board (Made in U.S.A., 

1 Year Warranty) • 128K RAM Expandable to 256K * 96 Key detachable keyboard 
* 2 TEAC DS/DD Slim Drives * Drive Controller * Color Graphics Card * 
Monochrome Monitor * 2Serial Ports* Printer Port ■ Operates under MS-DOS 
IT, 2,0, 2.11 t 3.1, CP/M-86, and p-System * Runs LOTUS 1-2-3, Flight Simulation, 
and thousands more * CALL FOR DEALERS IN YOUR LOCAL AREA. 

POWER SUPPLY 

FOR IBM PC HARD DISK SYSTEM 


65 W 


SPECIAL $169 


100 w 


SPECIAL $189 


130 W 


SPECIAL $219 


* QUANTITY DISCOUNTS FOR OEM AND DEALERS 
714-630-6361 • 630-6368 • TELEX: 783197 

8738 E. MIRALOMA AVE. • ANAHEIM, CA. 98806 

IBM IS a trademark of IBM Corporation. Qunix is a trademark of Quantum Software. 

MS DOS is a trademark of Microsoft Corporation. CFM Is Digital Rasoerohs trademark. 


length bytes, or the entry bytes in its 
calculated length. The two bytes fol¬ 
lowing the length contain the entry 
address of the program. This is 
where the program will start ex¬ 
ecuting from, once control is passed 
to it. The entry address is not neces¬ 
sarily the same as the start address, 
but they can be the same if the pro¬ 
gram is to start at the first byte 
specified in the start address. 

ROM Routines 

By understanding parts of the 
Model 100 ROM routines you will be 
able to shorten your programs and 
use the 32K bytes of ROM space that 
would normally be useless to your 
program. For example, there is no 
point in writing the code to clear the 
screen or home the cursor if these 
routines already exist in the machine. 
Because the Model 100 clears the 
screen when it leaves the menu, you 
should be able to use this function, 
as well as other routines (providing 
you can find them in ROM) and 
understand what each routine re¬ 
quires. To prove this capability, enter 
the BASIC command CALL 16945. 
This is the entry point for the BASIC 
CLS command. After you enter this 
command your screen will be blank. 
Table 1 gives a list of BASIC com¬ 
mand entry points, as well as their in¬ 
ternal representation. 

Many other useful ROM routines 
are available in the Model 100. Table 
2 is a list and description of addresses 
I discovered in the ROMs using a dis¬ 
assembler on an IBM 4341. You can 
easily incorporate these routines in¬ 
to your machine-language programs. 

The DIR.CO Program 

The DIR.CO program in listing 1 is 
an extended version of the BASIC 
FILES command, but it provides 
much more information than just the 
names of the current files. If a direc¬ 
tory entry exists for an erased file, its 
name will also appear in the list of 
files, with the comment ‘ERASED* 
beside it. Each file appears by itself 
on the screen. Pertinent information 
also appears with the filename. You 
move through the system files by 
pressing the Enter key, at which point 
the screen is cleared and the next file 
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KNOWLEDGE SYSTEMS INC. 

formation Processing Components, Selected for Performance and Value. 

EE SHIPPING - NO EXTRA CHARGE FOR MASTER CARD AND VISA 

PAID PRICES INCLUDE SHIPPING AND INSURANCE, UPS Ground Continental USA only. 


MONITORS 


Amdek 

143 

133 

175 


Dynax 

keen .127 

Imber 138 

Taxan 

II 446 

120 ... 534 

PCS 

1X12 485 

12 196 

Sony 

ll HG-Profeel, the best 725 

USI 

b" Green 125 

2" Amber 142 

Sanyo 

hi/Res 195 

NEC 

pi 162 

p5A 172 

0 817 


MODEMS 


Hayes 

.207 

493 

. 432 

[nodem Me W/T 242 

US Robotics 

prd 340 

ial 212A 460 

Novation 

t 1,2,3 4/3 

Cat II 277 

Prometheus Products 

Idem 1200 385 

Ions Processor 78 

Inory $30 per 16K up to 64K 
hanumeric Display 78 

bom Software-Apple, IBM 78 

Rixon 

A 415 

415 


BM ACCESSORIES 


Ast Research 

c . 

225 

o Plus 

225 

Plus 

225 

'tarn Set 

55 

Micro Graphics 


Monichrome, Printer 

398 

Plantronics 


Pius 

375 

Hercules Computer 

lies Graphics Card 

350 

Amdek 

477 

Koala 


Graphic Tablet 

Call 


PRINTERS 


C ttoh 

Prowriter 8510P 120 cps 353 

Prowriter 8510SP 180 cps 495 

Prowriter S510SPC 180 cps color 589 
Prowriter 1550P 120 cps 581 

Prowriter 155QSP ISO cps Call 

Prowriter 15505PC 180 cps color Call 
New CX4800 plotter 610 

New A10 18 cps Daisy Wheel 549 

Starwriter F10 40 cps Daisy Wheel 997 


Printmaster F10 55 cps Daisy Wheel 1323 
We Know How to Make 
Your Prowriter IBM Compatible 


Okidata 

92p 160 cps 427 

93p 160 cps 705 

IBM Printer Rom .45 

2350 350 cps 2000 

2410 2380 

Star Micronics 

Gemini 10X .120 cps 285 

Gemini 15X 120 cps 423 

Delta 10 160 cps 446 

Delta 15 160 cps 633 

NEC 

3550 40 cps ... .1767 

7710 55 cps 1963 

Brother 

HR! 16 cps 569 

HR25 23 cps 765 

HR35 34 cps Call 

Dynax 

DX15 14 cps 453 

Keyboard 149 

IDS 

Prism 132 color 1535 

Prism 80 color 1419 

Transtar 

315 color 450 

Silver Reed 

550 595 

500 ., -. = 4 - + . 431 

Juki 

6100 18 cps 487 

Teletex 

1014 12 cps 455 

Mansman Tally 

Spirit 80 cps 315 

160 160 cps . 641 


DISK DRIVES 


For IBM 

Tandon TM100-2 238 

Teac 55B T 4 Height 199 

Panasomc/Shugart V» Height . 194 

CDC 220 

For Apple 

Super 5 Vi Height 203 

Quentin Ap 10U-Y 242 

Quentin Ap 105-Y Vi Height 213 

Quentin Controller 48 

Rana 1 255 

Rana 1 with Controller 325 

H C W Call 


HAVE IT YOUR WAY 



The S-100 Concept for IBM Compatible Systems 

You want a computer. You like the flexibility and options 
of the IBM PC. EXCEPT there are some things that you want 
your way. YOU: 

* Don't like the funny keyboard. 

* Want Vfe height drives so you can add a hard disk later. 

* Want a powerful supply that is adequate for disk expansion. 

* Want more than three additional slots. 

* Want a faster or different CPU. 

* Want higher resolution graphics, 

* Want Dvorak or other keyboard layout. 


List Our 

TIME SPECTRUM 395 Call 

AP5TEK 369 Call 

CRAMBO 359 Call 

BIG BLUE 600 Call 

EAS1BOARD 4- 15 functions 350 
Maynard Sandstar 230 

PC CT 80186 8MHz 1195 Call 

Scion 1595 

Halo-lntlgnt High Res Graphics 150 
PROTIUM 1195 

Key Ironies Keyboard QWERTY 169 
Keytronics Keyboard DVORAK 169 
Keytronics Keyboard 5151 255 

Lotus 1-2-3 users, you need this keyboard, 


COMPUTERS 


Franklin OM5 1200 1709 

Columbia 1600-1 2750 

TAVA PC 1900 

Eagle 1 1650 

Eagle II 2050 

Eagle III 2270 

Eagle IV 3500 

Eagle PC-2 2730 

Eagle 1620 3400 

Eagle 1630 5270 

Eagle 1640 6400 


TERMINALS 


Televideo 

914 563 

925 717 

950 914 

Wyse 

50 569 

Teletex 

3000 460 


SOFTWARE 

Ashton Tate 


dBase 11 

389 

Friday 

184 

Software Arts 


TK Solver 

215 

Solver Pat 

88 

Seasoned Systems 


Sure Stroke Dvorak Tutor 

48 

Sorcim 


Super Calc III 

230 

Micro Pro 


Wordstar 

258 

Mail Merge 

131 

Spell star 

131 

Pro Pack 

475 

MB SI 


Realworld Gl 

533 

Realworld AR 

533 

ATI 


For Most Software Programs 

69 

Hayes 


Smart Com 

72 

Micro Stuff 


Crosstalk 

134 

Micro Rim 


RBase 

372 

S-100 

Sierra Data Sciences 


SBC-100 Master 

750 

SBC-1Q0S Slave 

650 

CPM 

110 

Turbo Dos Multi-user 

630 


ORDERING TERMS 


nia Residents add fi.5% State Sales 
ng extra for outside USA, FPO and 

include an address reachable by 
o PO. boxes, and your phone number 
you can be reached during the day. 


(213) 344-4455 

Knowledge Systems Inc. 

19707 Ventura Blvd. 
Woodland Hills, CA 91364 


Prepaid: Money Orders, Cashier's Checks, Cer¬ 
tified Checks, Bank Wire Transfers, Master Card, 
Visa, AMEX (add .3% for AMEX) and Personal 
Checks {allow 15 banking days for all personal 
checks). Please include Valid Driver's License # 
and Major Credit Card for Identification. _ 


























































12CB — Get a Character from Keyboard 

This routine will wait for a character from the keyboard and return it in the A register The carry flag will be set if it is a special character 
13DB — Check Keyboard 

This routine checks to see if any characters are pending from the keyboard. The zero flag is set if no character is found. The zero flag is reset 
if there are keys waiting.. 

1470 — Print a Character 

The character in the A register will be printed when this routine is called. 

HAS — Turn On Cassette 

This routine will turn on the cassette motor 

14AA — Turn Off Cassette 

This routine will turn off the cassette motor. 

14B0 — Get a Character from the Cassette 

A character is read from the cassette and returned in the A register Upon entry to this routine, the C register must contain the current checksum. 
Upon exit, the C register will contain the updated checksum. 

14C1 — Write a Character to the Cassette 

This routine is similar to the cassette-read routine The character to be written to the cassette must be in the A register, and the checksum must 
be in the C register. Upon return, the C register will contain the updated checksum, 

190F — Get Time 

Upon entry, the HL register pair must point to an S-byte data area that will receive the system time. The format of the time returned is HH:MM:SS. 
192F — Get Date 

Upon entry, the HL register pair must contain the address of an 8-byte data area to receive the system date. The format of the date returned 
is MM/DO/YY 

1962 — Get Day 

A call to this routine will return a 3-byte representation of the day of the week. Upon entry, the HL register pair must contain the address of 
the 3-byte area to receive the day. 

1BE0 — Display Printable Characters 

This routine displays the characters pointed to by the HL register pair, for the length contained in the B register. Only printable characters are 
displayed. If the value is greater than 7F or less than 20, then a blank is displayed in place of the character. 

1E5E — Print LCD [liquid-crystal display] Screen 

This routine wilt print the contents of the screen on the printer This is the same entry point for the BASIC LOOPY command. 

1FBE — Erase a .DO File 

A call to this address will result in erasing a text file from the system. The HL register must contain the address of the files directory entry. The 
DE register pair must point to the start of the file. The start of file can be obtained from a call to 5AE3. 

220F — Save a .DO File 

This routine wilt create a directory entry for a text file. The filename must have previously been stored in RAM (random-access read/write memory) 
at location FC93. 

2542 — Move from Address in HL to Address in DE 

The data pointed to in the HL register is moved to the address specified in the DE register, for a length contained in the B register. This is a 
forward movement of data because HL and DE are both incremented. 

27B1 — Display a String 

This routine will display, on the LCD screen, the characters pointed to in the HL register The display of characters is terminated when a zero 
is discovered In the string. 

290C — Move from Address in BC to Address in DE 

The data pointed to in the BC register is moved to the address specified in the DE register, for a length contained in the L register. This is a 
forward movement of data. 

2EE6 — Move from Address in HL to Address in DE 

The data pointed to in the HL register is moved to the address specified in the DE register, for a length contained in the C register This is a 
backward movement of data because the HL and DE registers are decremented before each character moved. 

3469 — Move from Address in DE to Address in HL 

The data pointed to in the DE register is moved to the address specified in the HL register, for a fength contained in the B register. This is a 
forward movement of data. 

3472 — Move from Address In DE to Address in HL 

Same as the call to address 3469 except that this is a backward movement of data. 

39D4 — Convert and Display 

The hexadecimal value in the HL register pair will be converted to a decimal number and will then be displayed at the current cursor position. 
(See the DIR.CO program listing for an example) 

Table 2; The ROM routines. (All numerical are in hexadecimal notation J 


294 BYTE May 1934 


Table 2 continued on page 296 







THE BEST THING NEXT TO 
MIBMPCISA SPINWRITER. 


Put a Spinwriter® next to your IBM® PC, or XT, 
nd get the best letter-quality printing available 
nywhere. Spinwriter is totally IBM plug-compatible 
fid works with every piece of IBM PC software, It 
po works with all popular third party applications 
pckages. 

Depending on your needs, you can choose 
etween our popular 350 wpm model 3550, or our 
pw 200 wpm model 2050. 

Both give you world famous Spinwriter printing 
uality and reliability. And both were made for the 
BM. That’s why 55% of the letter-quality printers 
ted with IBM PC’s are Spin writers.* 

Spinwriter gives you over 60 different type styles, 
pch with up to 128 characters. 

C WORLD Magazine. July 1983 

in writer is a registered trademark of NEC Corp, IBM is a registered 
demark of International Business Machines Corp. 

Circle 291 on inquiry card. 


And there’s a forms handling 
option for every paper and forms 
handling need. Which means no 
matter what form your business takes, 
Spinwriter can handle it. 

So, if you want to get the most out of 
your IBM, get a Spinwriter. For more information, 
just call 1-800-343-4419; in Massachusetts call 
(617) 264-8635, 

Also available at: Entre', 1-800-HI ENTRE, 
Computerland stores (in California) 1-800-321-1101; 
(outside California) 1-800-423-3008, Sears 1-800-228-2200 
and IBM Product Centers. 

Find out why most IBM PC users are saying, 

“NEC and me.” 


Yes! I want only the best for my IBM PC. 
Please send me more information on: 

□ spinwriter 3550 □spinwriter 2050 


Name 


Company 


Address 


State 


NEC Information Systems, Inc. 
1414 Massachusetts Avenue 
Boxborough , MA 01719 p 


Title 
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40 FI — Check HL for Character 

The byte at the address pointed to by the HL register is checked to see if it ts a valid uppercase letter If it is not valid then the carry flag is set, 
40F2 — Check A for Character 

This is similar to the call to address 40F1. except that the A register is checked for a valid uppercase letter A-Z. 

4222 - Display CR LF 

Calling this address results in a carriage return and a line feed being displayed on the screen. The A register is destroyed, 

4229 — Beep 

This routine gives a short beep on the speaker. The A register is destroyed, 

422D — Home Cursor 

This routine does the same as the call to address 5D6A, except that the HL register is not touched. This probably is a better choice 
4231 — Clear Screen 

This routine is also the same as the BASIC command CIS. The A register is destroyed, 

4235 — Protect the Bottom Line 

After calling this routine you are unable to write into line eight. The system uses this to protect the function-key displays. 

423A — Unprotect the Bottom Line 

This routine undoes a call to address 4235. 

423F —Scroll Lock 

After a call to this routine the screen will be locked. A line feed cannot cause the top line to disappear or a fresh line to appear on the bottom, 

4244— Scroll Unlock 

This routine reverses the effect of a call to 423F, allowing a line-feed character to move lines of data, off the top of the screen, 

4249 — Turn Cursor On 

This routine causes the familiar block cursor to appear at the current cursor position, 

424E — Turn Cursor Off 

This routine will cause the block cursor to disappear 

4253 — Eras© Line 

This routine will erase the entire contents of the current screen line. 

4258 — Insert Line 

This routine will insert a blank line on the screen below the current cursor position. 

425D — Erase to End of Line 

This routine will clear the fcurrent line starting from the cursor position. 

4269 — Reverse Video 

After a call to this routine, characters typed on the screen will appear white with black backgrounds, 

426E — Normal Video 

This routine restores normal black characters on a white background. 

4270 — Send Escape Code 

Upon entry, the A register contains the escape code. 

427C — Move Cursor to (row T col) 

This routine can be used to position the cursor anywhere on the screen. Upon entry, the HL register points to the destination of the cursor 

H = ROW 
L COLUMN 

The A register is destroyed. 

428A — Erase Function Display 

This routine will remove the function-key display from the bottom of the screen. 

42A5 — Set (and display) Function Keys 

This routine will set the function keys according to the table pointed to by the HL register and display them. This routine is the same as a call 
to address 5A7C to set the keys, followed by a call to address 42A8 to display the setting. 

42AB — Display Function Keys 

As stated in the routine above, this routine will display the settings. 

4644 — Get a Line from Keyboard 

This routine will get a line of input from the keyboard and exit back to the calling routine when the Enter key is pressed. The data can be found 
in the keyboard input buffer; located at address F685. 

4B44 — Display a Character 

The character in the A register is displayed on the LCD screen. 
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ly IBM PC XT writes monthly billings and 
\statements to Maxwell & Sons’ 1,893 
customers, and tells me 


When you work 
with a lot of 
I information, you 
can't afford to 
re-enter every file 
when your hard disk 
fails. And no hard 
disk is fail-safe. 


who owes what. 


ly Sysgen Image backs up the whole 
| lot in less than five minutes. 

10 megabytes on a single cassette... 


The Sysgen Image 
I backs up the hard 
disk in your IBM 
PC XT. So you can 
protect your files in 
minutes—instead of 
spending hours 
re-entering them. 


*wrjust $995. 
v hafs cheap insurance. 

It lets me sleep at night." 


The Sysgen Image 
| for just $995. It's 
the most affordable 
insurance you can 
1 buy for your two 
I most important 
assets; Your 
information. And 
your lime. 


Sysgen. 




Sysgen products for the IBM* PC, PC XT, and other 
I personal computers: Economical, 10- and 20-Megabyte 
hard disk systems with tape back-up. Or 10-Megabyte 


Because a hard disk without tape 
just doesn’t make sense. 


tape back-up for the IBM PC XT. 

Go to your local computer dealer. Ask for a 
demonstration of Sysgen back-up systems. And find out 
how to make sense of your storage. 

47853 Warm Springs Blvd.* Fremont, CA 94539 
(415) 490-6770 Telex 4990843 


ZtvcorpOrtiled 
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405S — Print a Character (expand tabs) 

This routine will print the character that is in the A register; unless it happens to be a tab character, in which case the tab is expanded out two spaces. 

520B — Drop Phone Line 

This routine will terminate the phone connection, 

52D0 — Connect Phone Line 
532D — Dial a Number 

This routine will dial the specified phone number pointed to by the HL register, 

5791 — Display Message on New Line 

This routine will display a message pointed to by the HL register. The message must be terminated with a zero, if the cursor is not at the begin¬ 
ning of the tine then a carriage return is done before the message is displayed. 

5797 — Main Menu 

This is the address of the main-menu routine 

5970 — List Files 

This routine is called from the main menu to display the files on the LCD screen, 

59AD — Display Filename 

This routine is called to build a filename. The DE registers must point to a string of characters containing the filename The HL registers must 
contain the address of a work area large enough to contain the filename, file type, the period separator, and a trailing zero. After the call the 
HL register no longer points to the start of the string so it is advised to PUSH the HL register before the call, and then POP the register before 
calling off to the routine to display the filename For an example, see the routine called PUTFN in the DIR.CO program listing. 

5A58 — Display String of Characters 

Upon entry to this routine the HL register must contain the address of a string of characters to be displayed on the screen. The string must 
be terminated with a 00, The A register is destroyed and HL points to the end of the string. 

5A79 — Clear Function Keys 

This routine dears the function-key table 

5A7C — Copy Function Keys 

The HL register must contain the address of the function table that will be copied into the system function-key settings. 

5A9E — Display the Function Table 
5AA9 — Find a Directory Entry 

The DE register pair must point to the address of the file you wish to search for. A zero must terminate the name Upon exit, the HL register 
contains the start address of the file. If the file is not found, the zero flag wilt be set, 

5AE3 — Get Start of File 

Upon entry, the HL register must contain the address of the directory entry. Upon exit, the HL register will contain the start address of the file, 

5D6A — Home Cursor 

This routine will move the cursor to upper left corner of the screen Registers A and HL are destroyed. (Also see address 422D.) 

5F2F — Wait for Space Bar 

This routine waits until the space bar is pressed, then returns. 

6CD6 — Cold Start Address 
6CE0 — Warm Start Address 
6D3F — Print a Character 

The character in the A register will be sent to the printer The carry flag will be set if the print operation is canceled by break. 

6D6D — Return Number of Characters on RS-232C 

This routine will return the number of characters pending on the R3-232C queue The results are returned in the A register If there are no characters 
pending, the zero flag will be set. 

6D7E — Get Character from RS-232C 

Upon return, the A register will contain a character from the RS-232C queue The zero flag will be set if all is OK. The carry flag will be set 
if the Break key was pressed. 

6E0B — Send XON 

This routine wilt send an XON character (Control-Q) across the communication line. This character resets the XOFF code to stop the flow of data. 

6E1E — Send XOFF 

This routine will transmit an XOFF character (Controi-S) across the communication line This code is used to stop the flow of data to the Model 
100. Data flow will resume only when you send an XON, 

6E32 — Send Character to RS-232C 

The character in the A register is sent to the RS-232C. 
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WAITING FOR 

SOFTWARE INTEGRATION? 


Vendor X’s word processing software looks great, but Vendor 
Y’s spreadsheet program is number one, and Vendor Z has the 
communications package you really need. Wouldn’t it be great 
if they were integrated? 

With APX Core 5 ® your personal computer gains the power to 
drive several different programs—from Vendors X, Y, and Z— 
at the same time. Coordinate them through overlapping win¬ 
dows that you define, and optimize keystrokes to save effort. 
APX Core 5 ® even lets you “cut and paste" data among the dif¬ 
ferent programs automatically. 

Let APX Core™ integrate your choice of software. Our demo 
package can show you how. 

Dealer inquiries invited. 


APX Core® Technical Specifications: 


Format: Software on S 1 //' diskette with 

User Manual 


Minimum IBM PC with DOS, 30K RAM 

Hardware plus memory required for 

Required: resident application software, 

1 Diskette Drive, and either 
monochrome or color display, 
(Gall for availability on other 
hardware.) 


Commands: Switch Task, Window, 

Transcribe, and Key save. 


Standard Concurrent processing 

Features: selectable per task, with 

automatic file and device 
allocation. 


Gty. 1 Price: $195 
Circle 424 on inquiry card. 



/\PX 


Application 600 Broadway 
Executive Suite 4C 
Corporation New York, NY 10012 
(212) 226-6347 
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6E75 — Set RS-232C bps [bits per second] 

The H register contains the code from t to 9, 

1 = 75 bps 

2 = 110 bps 

3 = 300 bps 

4 = 600 bps 

5 • 1200 bps 

6 - 2400 bps 

7 = 4800 bps 

8 = 9600 bps 

9 - 19200 bps 

6EA6 — Initialize RS-232C or Modem 

This routine will initialize the RS-232C port or the modern, depending on the setting of the carry flag. If it is set then the RS-232C is initialized. 
If jt is reset the modem is initialized. The H register setting is the same as the address 6E75 call (see above), The L register contains the settings 
for the remaining UART parameters. Bit 0 of the L register specifies the number of stop bits. If this bit is off then one stop bit is set. If the bit 
is on then two stop bite are set. Bite 1 and 2 are used to specify the parity setting. A 00 means no parity. A setting of 01 means even parity. 
A setting of 10 means odd parity. Bite 3 and 4 are used to specify the word length. A 00 means a 6-bit word length. A 01 means a 7-bit word 
length. A 10 means an 8-bit word length. 

6EGB — Deactivate the RS-232C Port 

6EEF — Check for Carrier 

This routine will return a 00 in the A register, as well as the zero flag being set, if the carrier is detected. If there is no carrier the A register will 
contain an FF and the zero flag will be reset, 

6F46 — Write Header to Cassette 

Writes the header and sync byte to the cassette. 

6F5B — Write to Cassette 

This routine writes the character contained in the A register to the cassette This routine differs from the cassette-write routine at address 14C1 
in that it does not perform a checksum. 

6F85 — Read Header from Cassette 

Reads the header and sync byte from the cassette, 

702A — Read from Cassette 

This routine reads a character from the cassette No checksum is performed. The character is returned in the D register. 

7242 — Scan Keyboard 

This routine checks the keyboard for a character and returns with the status set. The A register contains the character, if one was found. The 
zero flag will be set if no character was found. The carry flag will also be set if the character found is not a normal character, for example, a 
function key. In the case of a special key being pressed, the A register will contain the following HEX code to represent the key pressed: 

0 - function key 1 

1 = function key 2 

2 » function key 3 

3 = function key 4 

4 = function key 5 

5 = function key 6 

6 - function key 7 

7 = function key 8 

8 = Label key 

9 m Print key 

A = Shift-Print key 
B = Paste key 

7270 — Check for Character or Break 

The zero flag will be set if no characters are waiting. The carry flag will be set if Break has been pressed. 

7283 — Check for Break or Pause 

The carry flag is set if Break or Pause has been pressed. 

72C5 — Play Tone on Speaker 

This routine will sound a tone on the speaker. The DE register must contain the frequency, while the B register must contain the duration, 

744G — Turn LCD Pixel On 

This routine will turn on a screen pixel at the location specified in the DE register pair. Register D must contain the X coordinate, and register 
E must contain the Y coordinate 

744D — Turn LCD Pixel Off 

Similar requirements to the call at address 744C except the pixel will be turned off, 

7EAC — Display Memory Free 

This routine calculates the amount of free memory and displays it on the screen, along with the message BYTES FREE” This familiar message 
appears in the main menu and at the startup of BASIC. 
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Listing 1: The DIR .CO directory program. 


BOBS MACRO ASSEMBLES, VEft 2.0 ERRORS - 0 PAGE I 


EDDQ 


ORG 

0E000H 

12CB 

WAITCR 

EQU 

12CBH 

*222 

PUTCR 

BQU 

4222H 

4B44 

pure 

EQU 

4B44H 


■ DIR.CO 
7 

( WRITTEN BY BRIAN CAMERON 
- 

; A PROGRAM TO DISPLAY ALL TRSlOQ FILES 
7 i EVEN ERASED FILES)- AND SHOW SUCH ATTRIBUTES 
; AS THE FILE LOCATION, SI EE, EXECUTION ADDRESS 




[ AND ENTRY 

ADDRESS, WHERE 

APPROPRIATE * 

E000 


DIR EQU 

$ 


8Q0Q 

11BAF3 

LX I 

D.DF9BAH 

(POINT TO USER DIR 

E00 3 


TOFDIR EQU 

$ 


E0Q3 

CD3142 

CALL 

4231K 

7 CLEAR SCREEN 

EDO 6 

CD2242 

CALL 

PUTCR 

(GET TO NEXT LINE 

E009 

1A 

LDAX 

a 

?GET CODE INTO A 

ED DA 

PEDD 

CPI 

0 

rIS FILE ERASED? 

ED DC 

CA4 3E0 

JZ 

ERASED 

[YES 

E00F 

13 

I NX 

O 

!POINT TO ADDR 

ED1D 

D5 

PUSH 

D 

(SAVE FOR LATER 

EDI] 

D5 

PUSH 

D 

l AND AGAIN 

E012 

1A 

LDAX 

D 

(GET FIRST BYTE OF ADDR 

EDI 1 

FE00 

CPI 

D 

(POSSIBLY END OF DIR? 

EG 15 

C2IF-E0 

JNZ 

NOTEOD 

(NO 

Etna 

13 

I NX 

D 

;POINT TO SECOND BYTE OF 

£019 

LA 

LDAX 

D 

(GET IT 

E01A 

1H 

OCX 

D 

(POINT BACK ONE 

eo Lb 

FE00 

CPI 

0 

;IS IT END OF DIR? 

EC ID 

CD 

RZ 


; YES 

ED IE 


NOTEOD EQU 

t. 


EG IE 

13 

INK 

D 

I POINT TO SECOND BYTE OF 

E01F 

13 

I NX 

D 

(POINT TO THE FN FT 

ED 20 

CD5BB1 

CALL 

PLTTFN 

;DISPLAY IT 

ED23 

Dl 

POP 

D 

;GET BACK ADDS, 

ED 24 

78 

MOV 

A r E 

.MOVE FOR ADD 

EG 2 5 

CBC0 

ADI 

8 

7 ADD FT OFFSET 

E027 

5F 

MQV 

Eh A 

,MOVE IT BACK 

EC ZS 

3E20 

MV I 

A, ‘ f 

3 LOAD A BLANK 

E02A 

CD4440 

CALL 

PUTC 

(SHOOT IT 

E02D 

lA 

LDAX 

D 

[GET FT CHAR 

EQ2E 

PE4 2 

CPI 

N B h 

;IS IT BASIC? 

E030 

CA66E0 

JZ 

BASIC 

; YES 

£033 

FE4 3 

CPI 

f C 

(IS IT CODE? 

E035 

GAB4EC 

JZ 

CODE 

[ YES 

ED 38 

FE44 

CPI 

k D J 

MS IT A DOC FILE? 
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OPTIMIZING C86" 
controls Charlie... 
LIKE A PUPPET 
ON A STRING! 


The IBM/PC 
can dance— 
Use G86. 


Serious programmers use 
Optimizing C86 to control the 
IBM PC and MS-DOS com¬ 
puters. Features include 
30% + more speed and: 


* Full and Standard version of the C 
language—balance portability with 
control. 


- Standard MS-DOS Linker support and option to produce 
MASM from C86 


* A rich sal of libraries includes source for K&R functions, string 
handling, graphics, sorting, floating point (8087 and 8006 / 8088 ), 
"Large" model ( 1 . 000 K RAM), hl Smair memory model. MS-DOS 
1 , 1 , 1 25 , 2 . 0 , 2 . + +, 




•Support for numerous add-on libraries including: HALO 
Graphics. C Tools, PH ACT for ISAM, 

Pull Charlie's strings with our fast, complete, reliable G Compiler 
“the leading compiler lor serious programmers of MS-DOS and 
GPM-B6 systems. Still $395. _ 

INQUIRIES AHO ORDERS MM Computer Innovations 
800-922-0169 ■ U&yF 980 Shrewsbury Avenue 

Technical support: H Suite J-504 

(201) 542-5920 W Tinton Falls, NJ 07724 

Note Prices subject to change without notice Visa MG 


C&6 is a Trademark of Computer innovations. Inc CPM06 rs a registered 
trademark □( Digital Research MS DOS is a trademark of Microsoft 
PC-DOS is a trademark of internahQnal Business Machines. 


/ 


EG 3 A 

CAFBED 

JZ 

DOC 

I Y ES 

E0 3D 

El 

POP 

H 

;CLEAR THE STACK 

E01E 

13 

INX 

D 

■ POINT TO ... 

E0 3F 

13 

I NX 

□ 

;THE NEXT DIR ENTRY 

E04Q 

F239E1 

JP 

MORE 

JCARRY ON 


... 

; WE GET HERE AFTER IT IS DETERMINED THAT THE 
; FILE WE ARE LOOKING AT HAS BEEN ERASED 
7 WE HAKE A SECOND CHECK FOR A ZERO BYTE IN THE 
t ADDRESS FIELD TO HAKE SURE HE ARE NOT AT THE 
; END OF THE DIRECTORY 

»******i****«*4********************************** 


EQ43 


ERASED EQU 

5 


E04 3 

D5 

PUSH 

D 

;SAVE FLAG BYTE ADDR 

EQ44 

13 

INX 

D 

;POINT TO ADDR 

ED 4 5 

1A 

LDAX 

D 

[LOAD IT 

£046 

FEOQ 

CPI 

0 

[END OF DIR? 

EG 4 8 

13 

INX 

D 

[POINT TO PART 2 

E049 

C254E0 

JNZ 

NOEOD2 

(NO 

ED4C 

1A 

LDAX 

D 

(LOAD IT 

E04D 

FE00 

CPI 

0 

[END OF DIR? 

E04F 

C254EG 

JNZ 

NOEOD2 

[NO 

EG 9 2 

Dl 

POP 

D 

(RESTORE STACK 

EQ53 

C9 

RET 


(YOU GUESSED IT -- RETURN 

EG 5 4 


I 

NOEOD2 EQU 



EG 5 4 

13 

INX 

□ 

[POINT TO FN 

E0S5 

CDSBE1 

CALL 

PUTFN 

[SHOW IT 

EO50 

21A5E1 

LXI 

H.EMSG 

[POINT TO MSG 

EQ5B 

CD5B5A 

CALL 

5A58H 

(SHOW IT 

E05E 

Dl 

POP 

D 

[POINT TO FLAG BYTE 

E05F 

7B 

MOV 

A,E 

[GET ADDR 

EG GO 

C60B 

ADI 

11 

(OFFSET TO NEXT DIR ENTRY 

E062 

5F 

MOV 

e h a 

(SAVE IT BACK 

ED 6 3 

C339E1 

JMF 

MORE 

(CARRY ON 


i 


HE ENTER HERE WHEN WE DETERM THE THAT WE ARE 
LOOKING AT A BASIC FILE. WE DISPLAY THE 
ADDRESS THAT THE FILE IS STORED AT FOLLOWED BY 
THE SIZE OF THE FILE. THE END OF FILE IS 
HARKED BY THREE ZERO BYTES IK A ROW 


EGGS 


BASIC 

EQU 

5 


EQ66 

Dl 


POP 

D 

;POtNT TO AOOR 

E067 

21B0El 


LXI 

H,STOMSG 

(POINT TO STORED MSG 

E0 6 A 

CD585A 


CALL 

5A58H 

(SHOW IT 

E06D 

CD4SE1 


CALL 

PTFL 

.-POINT TO FILE 

B0 70 

CDGBEl 


CALL 

CONVD 

(DISPLAY ADDR 

E073 

CD? SEi 


CALL 

PUTS 

(GET TO NEXT LINE 

DBS MACRO ASSEMBLER, VER 2.0 

ERRORS " 0 

PAGE 3 

ED76 

21DAE1 


LXI 

H,ENDADR 

;END ADDRESS MSG 

ED79 

CD505A 


CALL 

5A58H 

(SHOW IT 

EQ7C 

2800 


MV I 

Hj. G 

(CLEAR HL 

E07E 

2 R00 


MV I 

L, 0 

(FOR SIZE COUNT 

EG SO 


E5ALOOP 

EQU 

S 


E080 

1A 


LDAX 

D 

(GET A CHAR 

EOS 1 

FE0O 


CPI 

0 

[END OF FILE? 
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SUPPLIES 

FORMS Sc STATIONERY 


JoJ^pple^BM PC, TRS-BO & 
other Desk-Top Computers 

• Continuous checks, statements, or invoic 


Compatible with jou ^ 

Diskettes prlnter nbbons, ^ p Qids 

letterheads, * ma[} quantities. 

. High quality, low prices, smaii q 

i Money-Back Gua '^ fe ®'' „ es orde red by 
► Next day shipment ot supplies 

TOLL FREE cnee CATALOG 


Please rush my FR EE N ESS Compu ter Forms Catalog. 

1 ) 

Name 

Phone 

Company Name 

Your Line of Business 

Street Address 

City, State and Zip 

Use compute r for (Check as many as apply) 

□ Home □ Business □ Wore Processing □ Accounting 


□ Apple niRS-SO □ Plan to purchase □ Have a 

□ IBM PC □ Other within printer? 


■ Computer Forms 

Lm vn ■» 12 South Street, Tou 


GBA £W.3 


CODE 11010 


t, Townsend, MA, 01469 __ _ 

A division of New England Business Service, Inc, 

Circle 289 on inquiry card. byte May tm 
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Listing 1 continued; 


EC 63 

CASBEO 



JZ 

BASEND 


; YES 

EC 6 6 


BALP2 

EQU 

$ 



E 06 G 

13 



1 NX 

D 


7 POINT TO NEXT CHAR 

E08 7 

23 



INX 

a 


;ADD 1 TO COUNT 

ED08 

C3S0EO 



JMP 

BALOOP 


?DO IT AGAIN 

£089 


BASEND EQU 

s 



EOBB 

CDAAEO 



CALL 

CKEOF 


:IN ORDER TO SHOW ... 

EOBE 

CDAAEO 



CALL 

CKEOF 


[ITS END OF FILE 

ean 

E 6 



PUSH 

H 


;SAVE IT FOR LATER 

E092 

05 



PUSH 

D 


;MOVE ADDR TO 

E093 

El 



POP 

H 


;HL REGISTER 

EQS4 

CD6BE1 



CALL 

CONVD 


[CONVERT AND SHOW IT 

8097 

CD75E1 



CALL 

PUTS 


f HOVE OVER ROVER 

EOCA 

21C9E1 



LXI 

H H LENMSG 


;POINT TO LENGTH MSG 

E09D 

CD505A 



CALL 

5A5BH 


;SHOW IT 

EOAC 

El 



POP 

H 


;RESTORE THE COUNT 

EDA I 

0)6 BET 



CALL 

CONVD 


7 CONVERT AND DISPLAY 

EDA4 

CDS 3 El 



CALL 

PQPBR 


7 RESTORE DER POINTER 

E0A7 

C339B1 



JMP 

MORE 


[GET NEXT FILE 

EOAA 


CKEOF 

EQU 

$ 



EOAA 

13 



INX 

□ 


7 POINT TO THE NEXT BYTE 

soar 

23 



INK 

H 


i ADD ONE TO THE COUNT 

ED AC 

1A 



LBAX 

D 


[ GET THE CHAR WHERE WE CAN LO 

GOAD 

PECO 



CPI 

0 


;POSSIBLE EOF? 

ECAF 

CB 



HZ 



;LOOKS GOOD 

EOBD 

CL 



POP 

B 


;CLEAR THE STACK 

seal 

C30BED 



JMP 

BALP2 


[CARRY ON 




HE 

ENTER HERE WHEN HE 

HAVE FOUND A .CO FILE * 




THE 

PILE ITSELF CONTAINS THE INFORMATION THAT * 




DESCRIBES 

THE LOAD , 

ADDRESS„ SIZE OF FILE AND * 




ENTRY ADDRESS 


“ 

E0B4 


CODE 

EQU 

5 



EQB4 

01 



POP 

D 


I POINT TO ADDR 

E0B5 

21B0E1 



LXI 

H,STOMSG 


jPOINT TO STORED MSG 

EC SB 

CD50SA 



CALL 

5A58K 


;SHOW IT 

E0BB 

CD40EI 



CALL 

PTFL 


;POINT TO THE PILE 

EOBE 

CD69E1 



CALL 

CONVD 


;CONVERT AND SHOW IT 

6066 MACRO ASSEMBLER, VER 2.0 

ERRORS - 

0 

PAGE 4 

E0C1 

CD7581 



CALL 

pure 


;GET TO NEXT LINE 

E0C4 

21BCE1 



LXI 

H.STMSG 


■POINT TO START MSG 

E0C7 

C0565A 



CALL 

5A58K 


[SHOW IT 

E0CA 

CD4BE1 



CALL 

PTFL 


[POINT TO START OF FILE 

EOCD 

CD6BE1 



CALL 

CONVD 


; CONVERT AND DISPLAY 

EOOC 

D 1 



POP 

D 


; RESTORE FILE POINTER 

EDDl 

CD75E1 



CALL 

puts 


7 GET TO NEXT LINE 

EGD4 

21C9EL 



LXI 

H,LENMSG 


; POINT TO LENGTH MSG 

E0D7 

CD58SA 



CALL 

6 A 6 BH 


7 SHOW IT 

EODA 

13 



INX 

D 


7 POINT TO ... 

E0DB 

13 



INK 

□ 


■ LENGTH 

SO DC 

CD4BE1 



CALL 

PTFL 


;GET THE LENGTH 

EODF 

CDGBEl 



CALL 

CONVD 


• CONVERT AND DISPLAY 

E0E2 

01 



POP 

0 


; RESTORE FILE POINTER 

E0E3 

CD75E1 



CALL 

PUTS 


; GET TO NEXT LINE 

ECG 6 

21D2E1 



LXT 

H.ENHSG 


; ENTBY MSG 

E0E9 

cuaasA 



CALL 

5A5BH 


[ SHOW IT 

EC EC 

Li 



INX 

D 


; POINT TO THE ENTRY 

E&EP 

13 



INX 

D 


[ ENTRY 

E 0 EE 

CD40E1 



CALL 

PTFL 


[GET TMF. ENTRY 

E&Fl 

CD6981 



CALL 

CONVD 


[CONVERT AND DISPLAY 

E0F4 

01 



POP 

0 


[RESTORE FILE POINTER 

E0F5 

CD53E1 



CALL 

POPDR 



EQF 6 

C339E1 

f 


JMP 

MORE 


; 00 NEXT FILE 



i 

HE 

ENTER HERE WHEN 

WE 

DETERMINE THAT WE HAVE * 


; FOUND A .DO FI LE. HE DISPLAY THE START INC 
; LOCATION OF THE FILE AND THEM DETERMINE THE 
7 LENGTH BY SEARCHING FOR A CONTROL Z (U) 


E&FD 


DOC 

EQU 

$ 


EOFB 

D1 


POP 

D 

[POINT TO ADDR 

E0FC 

21HQE1 


LXI 

H, STOMSG 

[POINT TO STORED MSG 

80 FF 

CD5S5A 


CALL 

5A5SH 

[SHOW IT 

El 0 2 

CD4BE1 


CALL 

PTFL 

[POINT TO FILE 

EI05 

CD6BB1 


CALL 

CONVD 

[CONVERT AND DISPLAY 

El 00 

CD75E1 


CALL 

PUTS 

[GET TO NEXT LINE 

BLOB 

21DAE 1 


LXI 

H.ENDADPI 

7 end address msg 

El BE 

CD5B5A 


CALL 

5A6SH 

7 SHOW fT 

E1U 

Z600 


MV I 

K, 0 

[CLEAR KL FOR ,.. 

E113 

2EQ0 


HVI 

L, 0 

7SI8S COUNT 

EU5 


<1 

EX) LOOP 

EQU 

S 


Ell 6 

1A 


LDAX 

D 

7GET A CHAR 

El 16 

FSLA 


CPI 

t AH 

7 IS IT CNTRL Z? 

El 10 

CA20E1 


JZ 

DOCDSP 

7 YES 

EllB 

13 


INX 

D 

7POINT TO NEXT CHAR 

sue 

23 


INX 

H 

;ADD 1 TO COUNT 

KUO 

C315E1 

J 

JMP 

DQLOOP 

7GET MORE CHARACTERS 
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E120 


DOCDSP 

EQU 

$ 


El 20 

85 


PUSH 

H 

[SAVE 

B12L 

DS 


FUSE 

D 

[MOVE ADDR TO 

El 22 

El 


POP 

H 

;HL REGISTER 

El 23 

CD6BE1 


CALL 

CONVD 

[CONVERT AND DISPLAY 

E125 

CD75E1 


CALL 

PUT0 

[GET TO NEXT LINE 

El 29 

21C9E1 


LXI 

H.LENMSG 

[POINT TO THE LENGTH 

E12C 

CD505A 


CALL 

5A50H 

[SHOW IT 

E12F 

El 


POP 

K 

[RESTORE COUNT 

SI 30 

CD6BB1 


CALL 

CONVD 

[CONVERT AND SHOW 

El 3 3 

CDS3E1 


CALL 

POPDR 

[RESTORE DIR PGINTEH 

SI 36 

C339S1 


JMP 

MORE 

[DO NEXT FILE 

S139 


MORE 

EQU 

$ 


El 3 9 

CD2242 


CALL 

PilTCR 


E13C 

21BAE1 


LXI 

H,MOREMSG 

[POINT TO MSG 

E13F 

CD5B5A 


CALL 

5AS8H 

7 SHOW IT 

SI 4 2 

CDCB12 


CALL 

WAITCR 

;WAIT FOR A CHAR 

E145 

C303E0 


JMP 

TOPDIR 

;RESET AND CARRY ON 

E148 


PTFL 

EQU 

S 
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“Looking for bus compatible 
data acquisition boards? 
You’ve come to the right guy.” 

Left to right, Fred Molinan, President 


DATATRANSLARON 


This isn’t just a line. 

Data Translation offers the most complete 
line of analog I/O boards available. Anywhere. 

We have LSI-11™ Bus, MULTIBUS,™ 
UNIBUS; M IBM PC’" Bus, STD Bus, and 
Apple™ Bus. You'll never have to change buses 
to get the analog compatibility you need. 

And you won’t 
be left stranded 
for help... our 
user manuals and 
thorough diagnostics 
guide you through 
any technical road 
blocks. All for the 
same low fare. 

So whether 
you're in scientific 
research or indus¬ 
trial control, call us. 

We’re the 
world’s leading 
supplier of analog 
I/O boards, sys¬ 
tems and software. 

We’ll have 
you up, and on line, 
x x in no time, 

x x Call (617) 481-3700. 


Data Translation is (he Leading supplier 
of microcomputer compatible analog I/O 
boards. 


DATA ACQUISITION BOARDS 


STD 

MULTIBUS 
UNIBUS 
LSI-11 
IBM PC 
APPLE!! 


DIGITAL 

I/O 


REAL 

TIME 

CLOCK 
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E14S 

El 

POP 

H 

.‘GET RETURN 

E179 

218lE1 

lxi 

H x 1 

BLRS 

El4S 

D5 

PUSH 

D 

; SAVE 

E17C 

CD585A 

CALL 

5A5SH 

E14A 

E5 

PUSH 

H 

;SAVE RETURN ADDR 

E17F 

El 

POP 

H 


Ei 4 E 

1A 

LDAX 

D 


£160 

C3 

RET 



E14C 

6f 

MOV 

L,A 

;SAVE TOP PART OF ADDR 



* 



E14D 

13 

I MX 

D 

;POINT TO NEXT BYTE 

E18 1 

20207626 

0LKS: DB 

* 

' 

E j, 4E 

1A 

LDAX 

D 

jGBT SECOND PART OF ADDS 

£165 

20262026 




E14F 

67 

MOV 

H,A 

3SAVE BOTTOM PART OP ADDR 

E1S9 

00 

DB 

0 


El 50 

E5 

PUSH 

H 

;MOVE FILE START ... 

EISA 

50524553 

MOREM5G; DB 


1 PRESS ENTER TO COKT1MUE 

£151 

01 

POP 

D 

;TQ DE REG 

ElSE 

5320454E 




El $2 

C9 

RET 



E192 

54455226 









E106 

544F2043 




£153 


POPDR EQU 

5 


E19A 

4F4ES449 




E153 

El 

POP 

H 

t GET RETURN ADDR 

E10E 

4E55452E 




£154 

Dl 

POP 

D 

-RESTORE DIR POINTER 

E1A2 

2E2E 




£155 

E5 

PUSH 

H 

;RESTORE RETURN ADDR 

E1A4 

00 

DO 

0 


Else 

7B 

MOV 

A, E 

IGET CURRENT POINTER 

El AS 

202A4552 

EMSG: DB 


*ERASED* ' 

£157 

C60A 

ADI 

10 

;POINT TO NEXT ENTRY 

ElA0 

41534544 




El 55 

5F 

MOV 

E, A 

3 RESTORE IT 

El AD 

2A20 




E15A 

C9 

RET 



EiAF 

00 

DB 

0 







El B0 

2053544F 

STOMSG: DB 


' STORED AT 1 

E15B 


PUTFN EQU 

s 


E1B4 

52454420 




£150 

05 

PUSH 

D 


ElDS 

415420 




E15C 

£5 

PUSH 

H 


£1BB 

06 

DB 

6 


E15D 

21EUE1 

LX I 

H.FNBUF 

iPO[NT TO WORK BUFFER 

ElBC 

26535441 

STMSGs DB 


START ADDR ’ 

£160 

E5 

PUSH 

H 

;SAV£ START POINTER 

E1C0 

52542041 




£161 

C DADS 9 

CALL 

59ADH 

;BU[LD THE FN.FT 

E1C4 

44445220 




El 6 4 

El 

POP 

H 

;POINT BACK TO START OF BUFF 

E1CB 

66 

DB 

0 


£165 

CD5B5A 

CALL 

5A56H 

;DISPLAY FN.FT 

E1C9 

204C454E 

LENMSG: DB 


' LENGTH 1 

El SB 

El 

POP 

H 


E1CD 

4 7544 026 









ElDl 

00 

DB 

0 







E1D2 

2Q454E54 

ENMSG: DB 

* 

ENTRY ' 






E 1 Db 

525926 
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E1D9 

00 

D0 

0 







E1DA 

20454E44 

ENDADR; DB 


' END ADDRESS 1 

£169 

Dl 

POP 

D 







El£A 

C0 

RET 










I 
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ElGB 


CONVD EQU 

$ 







£160 

C5 

PUSH 

R 







E16C 

□5 

PUSH 

D 


ElDE 

20414444 




E16P 

£5 

PUSH 

H 


El £2 

52455353 




E16E 

CDD435 

CALL 

39D4H 

; CONVERT AND DTSPLAY 

E1E6 

20 




El 71 

El 

POP 

H 


E1K7 

00 

DB 

0 


El 72 

Dl 

POP 

D 


E1ER 

20202020 

FHBUF: DB " 



El 73 

Cl 

POP 

B 


ElEC 

20202020 




E174 

C9 

RET 



E1ED 

20202020 






j 



E1F4 

00 

DB 0 



E175 


PUTS EQU 

5 







£175 

E5 

PUSH 

H 




END 



E176 

CD2242 

CALL 

PUTCR 


NO PROGRAM ERRORS 





Thrt continued from page 292: 

appears. A BASIC or document file 
shows its start address and length. A 
command file shows the address 
where it is stored in the file system, 
followed by its start address at execu¬ 
tion time. The length and entry ad- 
dress are also provided for a com¬ 
mand file. 

To get the program into your 
machine, you can enter DER.CO into 
the TEXT program and then run it 
through a resident assembly lan¬ 
guage. This can present problems, 
however, because there are not many 
assembly languages available for the 
Model 100 yet. Even Radio Shack has 
not addressed this problem. 

I took another approach. I entered 
the program on a system that sup¬ 
ports an 8080 or 8085 cross-assembly 
language and then loaded the ma¬ 
chine code generated by the cross- 
assembly language into the Model 
100. You could even use a Z80 cross¬ 
assembly language if you keep in 
mind that all instructions must be of 
the 8080 subset. The language that I 
used was on an IBM mainframe. 
Most large timesharing systems sup¬ 


port a library of cross-development 
software and this approach may be 
an alternative to a resident assembly 
language. 

Another possibility is to enter the 
hexadecimal codes at the side of the 
DIR .CO program listing via the 
BASIC POKE command, although 
this is probably the most error-prone 
method. 

To run the program, move the 
block cursor over the DIR .CO entry 
and press the Enter key, as you nor¬ 
mally would to run a program. The 
system will make an obnoxious 
"beep" sound and return to the main 
menu because it thinks that the 
DIR .CO program is going to tread on 
unused memory. To run this pro¬ 
gram (or any other command-type 
program), you must move the high- 
memory pointer down to an address 
below the one in which the program 
is going to execute. You can enter 
BASIC and issue the command: 
CLEAR 512,57340, after which the 
DIR .CO program will execute prop¬ 
erly, at least until another BASIC pro¬ 
gram resets the high-memory 


pointer. Another way to run this pro¬ 
gram from the main menu is to create 
a three-line BASIC program called 
DIR.BA, which will reset the high- 
memory pointer and run the DIR .CO 
program. This program looks like 
this: 

10 CLEAR 512,57340 
20 RUNM "RAM ; DIR .CO" 

30 MENU 

Line 30 will return you to the main 
menu rather than leave you in 
BASIC. You could run this program 
instead of the DIR.CO program. The 
DIR .CO program incorporates several 
of the ROM routines that are found 
in table 2, 

Conclusion 

The Model 100 is full of interesting 
little secrets. It will only be a matter 
of time until more is revealed about 
this versatile machine.® 


Brian Cameron (Box 37, Ste. 2, RR I, Elom , 
Ontario, Canada NOB ISO) is a systems program¬ 
mer at the University of Waterloo, 
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HOW VISKOV 

SEES SEGMENTED 
JUtCMTECIURE. 




NEMO 


Insert I Page 1 |Line 9 iTextiDocunent: 


L.. .*T.. .it...♦!...?T. 3 T. .aT, 


10: All Department Managers 

SUBJECT: Cash Flow Forecast 

Based on the year end financials reported 
to this office last Uedn esdau afternoon 
(shown below) highlights 


select start point in tel 


tgraph clear-a11 done. 


Services 


V Calc 
If Graph 

V Hord 
t' Query 

Archives 




Services 


start install t 


FORECAST 


Cash on Hand 

Receipts 

Disbursements 

Interest 

Taxes 


sh Flow 


) Ualue: 


TREND 


4 14.77/ 


3 I7.W7.-V 


January 


63,458 

335,066 

265,464 

555 

16,661 


$66,669 


167966 


Calc/Enter 


value label nane edit blank inport t 


HELP 


CLOSE 


OPEN 


FULL 


FRAHE 


OPTIONS 


TRANSFER 








































“just beautiful.” 

That’s what Bill Coleman 
of VisiCorp* calls our 
iAPX 86 architecture. He 
should know He and his 
staff of over 50 people 
spent three years with it. 
Siting VisiOn * the appli¬ 
cation software destined 
to become a multitasking 


industry standard. 

The key to creating Visi¬ 
on was memory manage¬ 
ment. Allowing Coleman 
and his team to create an 
efficient concurrent proc¬ 
essing environment, where 
different processes are 
active all at once.' 

As Bill puts it, “The real 
beauty of this architecture 
is that you don’t have 
to keep an entire program 
in memory at any one 
time. Just the active seg¬ 
ments of code actually 
being run.” 

In the 8086 architecture, 
those memory 
segments are 
variably-sized 
and mapped as 
needed. So 
loading is very 
fast. And the 
resulting per¬ 
formance is very 
high, because 
you can load the 
exact memory you need. 
Which then gives you the 
highest performance from 
any given memory size. 

That means some signi¬ 
ficant runtime advantages. 
Like faster switching from 
task to task and window 
to window While keeping 
your mice from running 
wild. 

Another advantage of 
the 8086 is its extended 
family, the members of 
which are perfectly com¬ 
patible. So your product, 
and your investment, are 
protected longer. 

The 8087 coprocessor, 
for example. It adds float¬ 


ing point power, with cal¬ 
culations ainning up to 100 
times faster than normal, 

Or the new iAPX 286 
microprocessor. In 
Coleman’s words, “an opti¬ 
mal VisiOn machine.” 

The 286 handles some 
of Visions multitasking 
chores in hardware, setting 
the software free for more 
powerful functions. Plus, 
it has on-chip memory 
management which pro¬ 
tects one task from another 
and even helps prevent 
system crashes. 

Best of all, you can ex¬ 
perience all this 
for yourself. 
Because VisiOn 
is an open appli¬ 
cations system. 
And VisiCorp is 
sharing informa¬ 
tion to encour¬ 
age indepen¬ 
dent software 
development, 
Which means you’ve got a 
wonderful opportunity to 
share in the forthcoming 
wealth. 

But before you start 
building, study a little 
architecture. Call (800) 
538-1876. In California, 
(800) 672-1833. Or write 
Intel, Lit. Dept. F-7,3065 
Bowers Ave., Santa Clara, 
CA 95051. 

Who knows? Tbu might 
find yourself looking at 
your own work in a whole 
new way 

Intel 



William T Coleman, VisiCorp '$ 
Director of Product Deieiopmern 


WisiOn ;ifkJ VisiCcup suv EtglMeretl trademarks nfVMGnrp 4> 1984 Enid Gnpcvuif ui 










I’ve made a lot of new friends 
through my Datec PAL Plus 
Modem. Now I have friends who 
can deliver mail immediately. 
Confirm my reservations. Quote 
stock prices. Research my reports. 
Entertain me. Even keep me 
up-to-date on the latest scores 
With my PAL Plus Modem, I 
just call a friend whenever I need 
a favor. After all, what else are 
friends for? 
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To learn more about our friendly 
Personal Access Link modems, 
or for the name of your nearest 
Datec dealer, call 919-929-2135. 

PAL Plus features: * 0-300 or 1200 bits 
per second * Tbuch-lbne or rotary pulse 
dialing * Autodial/Aufcoanswer * On-board 
monitor speaker with volume control 
* One-slot-only, no-hassle fit in the 
IBM PC or XT ■ Independent R S-232C port 
- CROSSTALK XVI communications 
software included free 


DATEC' 

Your Best Connection™ 

Datec, Incorporated 

200 Eastowne Drive, Suite 116 

Chapel Hill, NC 27514 


Datec, Dat« PAL and Your Best Connection * Datec, 
IBM * International Business Machines Corporation 
CROSSTALK XVI * Microstuf, Inc 


Circle 126 on inquiry 






Maximizing Hard-Disk 
Performance 

How cache memory can dramatically affect transfer rate 


Many personal computer users are 
looking for ways to increase both the 
disk-storage capacity and the perfor¬ 
mance of their computers. One pop¬ 
ular approach is through the use of 
a Winchester hard-disk drive. Al¬ 
though this is a valid approach for in¬ 
creasing disk-storage capacity, the 
performance may not necessarily 
meet all of your expectations. At first 
glance, the performance specifica¬ 
tions of typical Winchester disk 
drives give the impression that there 
will be a large performance increase, 
relative to floppy-disk drives. In fact, 
this is often only partially true. In this 
article, we'll try to explain why this 
is so, what memory caching is, and 
why it can help provide the high per¬ 
formance that most personal com¬ 
puter users desire. 

Three main parameters affect the 
speed performance of any disk drive. 
The first is the instantaneous data 
rate while actually reading or writing 
disk data. The second is the rota¬ 
tional latency, or the time required for 
the disk to rotate into the correct posi¬ 
tion to begin transferring the desired 
data. The third parameter is the seek 
time, the time required to move the 
disk head into the proper position on 
the disk. 

The tracks on a disk are concentric 
circular paths around the recording 


Roy Chaney 

University of Texas at Dallas 
and 

Brian Johnson 
Percom Data Corporation 

surface of the disk, similar to the 
grooves on an audio record except 
that they are not in a spiral form. To 
provide access to the desired data, 
the heads on the drive must be 
moved to the track where the data is 
to be found. On most floppy-disk 
drives, and on many Winchester 
drives, this technique of moving the 
heads from track to track is imple¬ 
mented by the use of a stepping 
motor. Both the rotational latency and 
the seek time are determined by elec¬ 
tromechanical factors in the physical 
design of the disk drive and tend to 
be very expensive to improve. Each 
track on a disk surface is broken up 
into smaller units of information, 
sometimes called sectors, but weTl 
refer to them as blocks. These blocks 
are the smallest units of information 
that can be read or written on a disk. 
This terminology is compatible with 
that of PC-DOS 2.0 as used with the 
IBM Personal Computer (PC). For the 
IBM PC, one disk block corresponds 
to 512 bytes of data, 

A manufacturer's performance 
specifications for a typical Winchester 
disk drive might report a disk transfer 
rate of about 490K bytes per second. 
This can be compared with a transfer 
rate of about 23K bytes per second for 
a 5V4-inch double-density fioppy-disk 
drive like that used in the IBM PC. 


On the basis of this data, you might 
expect that the purchase of a Win¬ 
chester disk drive would not only in¬ 
crease the disk capacity of the com¬ 
puter system but also would speed 
up the file transfers by as much as a 
factor of 21. These estimates, how¬ 
ever, are not realized in practice. One 
reason for this is that the data is 
transferred from the drive faster than 
the computer can receive it. Few per¬ 
sonal computers can accept a sus¬ 
tained data-transfer rate this high for 
very long. As a result, the data must 
be buffered in the disk controller, and 
the disk must be read only intermit¬ 
tently so that the average data-trans- 
fer rate between the disk and the 
computer is acceptable. The blocks in 
a disk track are frequently inter¬ 
leaved, or placed in a particular non¬ 
sequential order to match the average 
disk transfer rate to the speed of the 
computer, A typical interleave factor 
for a Winchester disk drive is 5. This 
means that when reading two logi¬ 
cally sequential blocks, four blocks 
are skipped in between. Under these 
circumstances, the effective speed ad¬ 
vantage for a typical Winchester disk 
system is frequently of the order of 
3 or 4 over that of a 5V4-inch floppy- 
disk drive, providing transfer rates in 
the range of 60K to 90K bytes per sec¬ 
ond. Floppy-disk drives are also fre- 


BYTE May 1984 307 


quently interleaved, but not for the 
IBM PC. 

At the same time, there are systems 
for the IBM PC that use excess com¬ 
puter RAM (random-access read/write 
memory), usually 64K to 320K bytes. 
These RAM-disk systems usually are 
pure software products that store 
disk data by simulating a disk drive, 
and they typically have a transfer rate 
of about 350K bytes per second. This 
rate is determined primarily by the 
processor speed and the bandwidth 
of the computer bus; having no elec¬ 
tromechanical factors involved is an 
indication of the maximum possible 
data-transfer rate of the computer. 
This number is thus the approximate 
maximum transfer rate achievable on 
any disk subsystem attached to the 
IBM PC. The best you can hope for 
under any condition is a speed ad¬ 
vantage of about 15 times over the 
floppy-disk drive. But this is still con¬ 
siderably higher than the advantage 
usually achieved with a real disk 
drive, so our first task is to under¬ 
stand why this is so. 

So far, we have discussed what the 
data-transfer rate would be when the 
disk head was already at the correct 
position on the disk and the disk had 
already rotated into the correct posi¬ 
tion for the desired data. Our model 
gets more complex when the 
mechanical factors are included. For 
a real disk system (not a RAM disk), 
there always is a delay between the 
time when a data-transfer request is 
made and the time when the trans¬ 
fer actually starts. This delay is 
termed the access time and is the 
sum of two delays: rotational latency 
and seek time. Neither of these times 
is a fixed value; they are instead 
statistically derived times that are 
averaged over a range of common cir¬ 
cumstances. Normally, 5V4-inch 
floppy-disk drives rotate at 300 rpm 
(revolutions per minute), or 5 revolu¬ 
tions per second. On the average, 
one-half of the revolution, or 100 ms 
(milliseconds), is required to get to 
the appropriate position to transfer 
the desired data. For a Winchester 
disk rotating at 3600 rpm, the corre¬ 
sponding time for one-half of a revo¬ 
lution is 8.3 ms. This time, normally 
referred to as the average rotational 


latency of a disk, indicates the 
average delay time that is encoun¬ 
tered between the time of a request 
for a data transfer and the time the 
transfer actually begins, assuming 
that the head is already correctly 
positioned on the desired track. 

The other mechanically deter¬ 
mined delay is the seek time, the 
time required for the stepping motor 
to move the heads from the current 
track to the desired track; this is 
always a major portion of the access 
time. This time obviously depends 
on the distance between the respec¬ 
tive tracks and the speed with which 
the heads can be moved. A disk 
manufacturer typically publishes an 
average seek time for a given drive, 
which is based on a track-to-track 
movement of an average distance. For 
statistical reasons, this average 
distance usually is taken to be one- 
third of the distance between the in¬ 
nermost and outermost tracks. Ibr 
most floppy-disk drives, the head 
moves at a constant speed; therefore, 
the seek time is approximately pro¬ 
portional to the seek distance. For 
many Winchester drives, the head 
moves at a higher velocity for longer 
movements than for shorter 
movements. For a typical 5-inch Win¬ 
chester disk drive, this average seek 
time is approximately 70 ms; for the 
IBM PC floppy-disk drive, it is ap¬ 
proximately 125 ms. 

As mentioned previously, the ac¬ 
cess time for a disk transaction is the 
sum of the rotational latency and the 
seek time. These figures are approx¬ 
imately 80 ms for a Winchester disk 
and approximately 225 ms for a 
floppy disk. These numbers are, of 
course, averages based on a com¬ 
pletely random pattern of data re¬ 
quests, with all blocks on the disk 
considered equally likely to be ac¬ 
cessed. This situation is not really 
typical of normal use, but the fact 
that the ratio of the access times is 
only about a factor of 3 in favor of the 
Winchester disk turns out to be re¬ 
markably indicative of the actual 
typical performance. 

Now consider the impact of these 
numbers on the actual data-transfer 
rate to be expected. If we assume an 
average access time for each disk 


transfer, and if we assume that a 
typical disk transfer corresponds to 
512 bytes of data, the transfer rate of 
the Winchester would be 6.4K bytes 
per second, and that of the floppy 
would be 2.3K bytes per second. 
Moving large contiguous blocks of 
data increases both of these numbers, 
but they illustrate why the actual 
average data-transfer rate is well 
below the peak rate for real disks. 
The reason behind this is that for 
both types of real disks, the access 
time dominates the data-transfer 
time. RAM disks, on the other hand, 
have no mechanical components and 
have essentially zero access time. The 
average data-transfer rate of 350K 
bytes per second is the same as the 
peak data-transfer rate, independent 
of the sequence or size of requested 
data transfers. This explains the enor¬ 
mous popularity of the RAM-disk 
concept today. 

In actuality, the use of the average 
times previously calculated generally 
reflects pessimism about the time re¬ 
quired for head movement between 
disk transfers. This is a result of the 
fact that the operating system (OS) 
usually does its best to try to keep the 
disk data blocks for a given file on the 
same or adjacent tracks. By doing 
this, head movement is minimized; 
when a single sequential file is being 
read or written, the real access time 
is much smaller than the average 
time specified by the disk-drive 
manufacturer. The OS, however, can 
do little to benefit certain types of 
programs that have several large files 
all opened simultaneously for ran¬ 
dom access. Thus you might see a 
transfer rate similar to the average 
one just described for a data¬ 
base-management system that trans¬ 
fers data to or from several large disk 
files, or for a compiler reading a large 
source file while generating both an 
object file and a listing file. 

Multitasking also has a significant 
degrading effect on disk performance 
because there is no reason why files 
being accessed by different tasks 
would be near each other on the 
disk. In these cases, it is much more 
difficult for the OS to reduce the 
amount of head movement. It is com¬ 
mon in multitasking systems to see 
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Oh, mentor of highest wisdom, 
help all mystified first-time buyers 
discover the ultimate truth about 
personal business computers. 

Tell them that, unlike other 
computer companies, Kaypro 
does not advertise a low "starter 




system” price, then chaige extra 
for so-called “options” like a 
monitor, software, disk drives or 
peripheral interfaces. 

Tell them that Kaypro 2 has 
become the fourth largest-selling 
personal business computer 
because we sell it complete. For 
$1295. 

Tell them that Kaypro 2 comes 
with a highly readable, 9" green- 
screen monitor, A 64K RAM, Z-80 
microprocessor. Two built-in disk 
drives with a 400K capacity, A 
more complete keyboard than 
Apple He, Interfaces for both a 
printer and a telecommunica¬ 
tions modem. And a full comple¬ 
ment of CP/M software to handle 
the overwhelming majority of 
Word Processing, Data Base 
Management and Financial 
Spreadsheeting needs, with top 
quality programs such as 
Wordstar. 

All for $1295. 

Then, tell them to call 800- 
447-4700 for their nearest dealer, 
or call Kaypro at 619-481-4318. 


v The $1595 computer that 
now sells for $1295. 
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disk heads executing continual large 
seeks as the various tasks make data 
requests from files located at divers 
places on the disk. In this case, the 
average access time can be much 
longer than that indicated by the 
average times presented earlier. File 
servers for a LAN (local-area net¬ 
work) are an extreme case of the 
same problem. 

Caching 

The technique of caching is often 
the solution to this problem. The ob¬ 
jective of caching is to economically 
provide both the high performance of 
a fast, small, expensive memory 
(such as a RAM disk) and the large 
capacity of a large, slow, cheap 
memory (such as a Winchester disk). 
The technique of caching has been 
used successfully in memory systems 
for many large mainframe computers 
and minicomputers for several years. 
Examples include the IBM 370, the 
Data General (DG) Eclipse, the Digi¬ 
tal Equipment Corporation (DEC) 
PDP-11/70, and many others. Let us 
discuss the use of caching in com¬ 
puter memories first, then we will 
generalize it to disk applications. For 
the moment, we will consider only 
"read" accesses to the memory, that 
is, those accesses that require data to 
be moved from memory to processor. 

The word cache in French means 
"to hide" or "hidden," thus it is used 
in the context of computers to refer 
to a transparent memory. In the com¬ 
puters just mentioned, there are two 
types of memory. One is a small 
amount of high-speed, very expen¬ 
sive (cache) memory; the other is a 
large amount of slower, less expen¬ 
sive (main) memory. Copies of data 
located in certain parts of main mem¬ 
ory are stored in cache memory. 
Whenever data accessed by the pro¬ 
cessor can be found in cache mem¬ 
ory, it can be read at the fast speed; 
otherwise, it is read at the usual 
slower speed of the main memory. 
When the processor is successful in 
accessing data from the cache mem¬ 
ory, it is referred to as a hit; other¬ 
wise, it is called a miss . If the fraction 
of the time that memory access 
results in a hit is high, the average 
time required to access data from 


memory is reduced, and the average 
performance is enhanced. All 
caching schemes depend on this one 
fundamental concept. 

In the design of a cache-memory 
scheme, there are two technical prob¬ 
lems that must be solved before you 
can effectively use this fast memory. 
The first is how to quickly determine 
whether the fast memory contains 
the information required by the pro¬ 
cessor. This problem is a serious one 
for memory caching primarily 
because the time for making this 
derision is very small (much less 
than 1 microsecond) in order to gain 
any advantage from the cache. This 
fast timing restriction does not affect 
disk caching. The more critical prob¬ 
lem is determining the best algo¬ 
rithms to use to maximize the 
chances that the information required 
by the process will be available in fast 
memory. It is not, in general, possible 
to do this perfectly because it would 
be necessary to predict all future 
memory accesses. In effect, you 
would have to look into a crystal ball 
and predict what data the processor 
would need to access next so that the 
data could be moved from slow 
memory into fast memory before it 
was requested. If this could be done 
perfectly, all accesses would be fast- 
memory accesses. 

Basically, two classes of algorithms 
attempt to provide an optimum 
choice of what data to keep in cache 
memory and when to move it there 
from slow memory. These algorithms 
attempt to partially predict future 
data accesses, given some informa¬ 
tion about current and past accesses, 
under the assumption that the future 
is likely to be an extrapolation of the 
past and the present. 

One class of algorithm is called a 
prefetch algorithm. This type is based 
on the assumption that much data 
access is sequential in nature, and 
that access of some particular piece 
of data implies a strong likelihood 
that the next piece of data sequential¬ 
ly following the first will soon be 
wanted. 

The second class of algorithm is 
called a replacement algorithm. This 
type is based on the premise that any 
data brought into the fast memory 


must displace data that is already 
there. The key here is to displace that 
data judged least likely to be needed 
again in the near future, based on 
some assumptions about the rela¬ 
tionship between past usage and 
future usage of a particular piece of 
data. In effect, prefetch algorithms try 
to determine what data to bring into 
the cache before it is requested, and 
replacement algorithms try to deter¬ 
mine what data to keep in the cache 
once it has been brought there. Of 
course, these two algorithms interact 
with each other because bringing in 
new data always requires the dis¬ 
placement of old data previously in 
the cache. A great deal of time and 
effort has been spent by computer 
manufacturers to determine effective 
prefetch and replacement algorithms. 
We will discuss details of these algo¬ 
rithms later. 

Another important decision that 
must be made in the design of any 
cache-memory scheme is a choice of 
the amount of cache memory to be 
provided, relative to the size of the 
main memory that is to be cached. It 
also is frequently desirable to per¬ 
form caching on blocks of data that 
are larger than the elementary units 
of information (bytes, for instance) 
because then the overhead of cache 
decision-making can be amortized 
over larger amounts of data, and the 
decisions do not need to be made as 
frequently This unit of caching is fre¬ 
quently referred to as a page or a 
duster . 

Disk Caching 

We now turn from caching in 
general to the specific case of disk- 
performance enhancement through 
the use of the caching technique. 
Let's begin with a brief discussion of 
disk-file access. This discussion 
somewhat favors PC-DOS 2.0—that 
was the target OS that motivated 
most of our work. 

When an application program re¬ 
quests transfer of data to or from a 
disk file, a series of operations that 
is essentially invisible to the user 
must be performed by the OS. That 
is, the user program does not know 
how they happen. These operations, 
however, do have a significant effect 
Text continued on page 314 
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As you'll notice. dvAppk Modem isixmtiy 
tioticaabk under a tkskpbam 


If you’re looking for a premium modem 
without a premium price, here’s a word of advice: 

Apple. 

Introducing the Apple Modem 300. And, to 
keep up with the busi¬ 
ness world, our fester 
Apple Modem 1200. 
Inside, they're pack¬ 
ed with all the technical 
wizardry you would want 
in an intelligent modem. 
Auto-dial. Auto-answer. 
Built-in error diagnostics. 
And compatibility with all the latest advanced 
communications software. 

But the real message is located outside, due 
north of the little green light. 

That one familiar symbol tells you as much 
as a gigabyte of specs. It says Apple quality Apple 
technology And in the unlikely event you should 
need it, Apple service. 

It also means total compatibility with what¬ 
ever Apple you own. Particularly since we include 
the right accessory kit to get any system in our line 
on line. Immediately 

We even give you a subscription offer to 
THE SOURCE 1 "and a free demonstration of Compu¬ 
Serve:’ Together, they let you access almost any 
subject known to mainframes. 


News reports. Dow Jones averages. 

Sports scores. Closing prices on pork bellies. 

You can send electronic mail. Play games. 
Bank at home. Make friends. Influence people. 
Find the lowest air fares for business trips. Or do 
almost anything else you like. 

And since the computer age happens to 
coincide with the plastic age, you can charge your 
Apple Modem with an Apple Credit Card 
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buying an Apple Modem as much fen as using one. 

'That’s something no modem has 
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Only one disk 
guarantees safe passage 
through the torrid zone 
of drive heat. 

Maxell. 


A lifetime warranty. And 
manufacturing standards that 
make it almost unnecessary. 
Today and in the long run, you'll 
be glad you chose Maxell. 

Consider this: Every time you 
take your disk for a little spin, 
you expose it to hazardous drive 
conditions. Temperature build-up 
can sidetrack data. Worse, take it 
to the point of no return. Maxell’s 
unique jacket construction defies 
heat of 140°E And keeps your 
information on track. 

And Maxell runs clean. A unique 
process impregnates lubricants 
throughout the oxide layer. Extend¬ 
ing media and head life. How good 
is Gold? Maxell's the disk that 
many drive manufacturers trust 
to put new equipment through its 
paces. It’s that bug-free. 

So you can drive a bargain. 

But in accelerated tests, Maxell 
floppys lead the industry in 
error-free performance and 
durability. Proving that if you 
can’t stand the heat you don't 
stand a chance. 



maxell 


ITS WORTH rr 


Maxell Corporation of America 
60 Oxford Drive, Moonaehie, N J. 07074 
201-440-8020 
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Text continued from page 330: 
on the implementation of caching al¬ 
gorithms and need to be discussed in 
that context. 

First, let us describe what happens 
when an application program needs 
to read information from a file on the 
disk. The program requests that the 
OS open the file on the disk. The 
part of the OS that receives and dis¬ 
patches all requests then forwards 
that request to a set of routines col¬ 
lectively called the file manager, 
which then goes to work to perform 
this operation. The file manager first 
looks into a special file (commonly 
called the directory) that contains the 
names of all of the files currently 
stored on the disk to see if the re¬ 
quested file is contained on the disk. 

Assuming that the file is there, the 
file manager then looks into another 
section of the disk {commonly called 
the file-allocation table) to determine 
where the various parts of that par¬ 
ticular file are physically stored on 
the disk. Some information is then 
returned to the application program 
that will be used when actually 
reading data from this file. In subse¬ 


quent calls to the file manager, the 
program requests the actual transfer 
of data from the file now open, and 
it eventually makes a final call to the 
file manager to close the file. 

The sequence of actions for a write 
operation is similar unless the file 
manager does not find the file al¬ 
ready present; in this case, it updates 
the directory to contain the name of 
the new file and looks into the file- 
allocation table to find locations on 
the disk in which no data is current¬ 
ly stored, so that it can write the data 
onto empty portions of the disk. The 
important point in this discussion is 
that there is little, if any, direct rela¬ 
tionship between the location of a 
logical block of data required by the 
program and the physical location of 
that data on the disk. The file-mana¬ 
ger component of the OS is respon¬ 
sible for keeping track of the log- 
ical/physkal relationship in a way 
that is invisible to the user. 

The actual operations of reading 
and writing physical blocks of data to 
or from disk involves another com¬ 
ponent of the OS called the disk 


driver. The file manager tells the disk 
driver which physical blocks are re¬ 
quired to be transferred, and the disk 
driver performs the actual data trans¬ 
fer. Done in this way, the disk driver 
does not need any knowledge of the 
nature or structure of files on the 
disk. This hierarchical relationship 
among the various components of 
the OS is very common; one file 
manager can work with multiple dif¬ 
ferent disk drivers, and each disk 
driver need not duplicate the file- 
management function. As far as disk 
caching is concerned, the particular 
caching algorithms used will be very 
different depending on whether the 
caching is done at the level of the file 
manager (see figure la) or at the level 
of the disk driver (see figure lb). The 
reason for this is that the file manager 
has a great deal more information 
about the organization of the files on 
the disk than does the disk driver. For 
example, it is easy for the file 
manager to know which blocks of 
data on the disk correspond to 
logically sequential data in a par¬ 
ticular file, or part of the directory, or 




3M Scotch® Diskettes 


LIFETIME WARRANTY! 


are boxed In 
10 s with la¬ 
bels, envelopes and reinforced hubs on 
5Y4" diskettes. 


ea. SW SSOD 
(744) 


5’A" DSDD 
(745) 


$035 

Qty. 20 


ea. 


Minimum Order' $35.00 


5W SSQD-96TPI (746) $2.60 ea. 
5W DSQD-96TPI (747) $3.25 ea. 
8' SSSD (740) $2.05 ea. 

8- SSDD (741) $2.50 ea. 

8" DSDD (743) $3,10ea. 


DISK CADDIES 

. . .the original flip-up disk 
holder for 10 diskettes. 
Beige or grey only. 


s ,,„$165 ea - 

5 A ■ + .20 Shpng. 


$229 


ea. 


20 Shpng. 


RIBBONS! 

at bargain prices. 


EPSON MX-70/80 
EPSON MX-100 
Okidata Micro 84 
Diablo 630 Mylar 
Diablo 630 Nylon 


$3.50 ea. + 25 Shpng 
$6,99 ea, + ,25 Shpng 
$3.66 ea. + .25 Shpng. 
$2.80 ea. + ,25 Shpng. 
$2.93 ea. + .25 Shpng 


DISKETTE 70 STORAGE 


The best buy we’ve seen! 
H Dust-free storage for 70 

KrV 5 W diskettes with six 

SC V dividers. 

$1495 + $3.00 Shpng. 

FLIP S N FILE 

Redesigned for better appearance and greater 


ettes; FUP N FILE 50 holds 50 5 W diskettes. 
FLIP N FILE 50 
Retail $39.95 

...DW Price 

$26.95 

■i 55.00 Shpng. 


WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE! 

Nationwide: 1-800-621-6827 
Illinois: 1-312-944-2788 

Hours: 9 AM-5 PM Central Time 


Shipping: 5 W DISKETTES—Add $3 00 per 100 
or fraction thereof. 8" DISKETTES—Add $4.00 
per 100 or fraction thereof, OTHER ITEMS: Ship¬ 
ping charges as shown in addition to diskette ship¬ 
ping charges. Payment: VISA or MasterCard 
COD orders only, add $3.00. Taxes: Illinois cus¬ 
tomers, please add 8%. 


Authorized Distributor 
Information Processing Products 


DISK WORLD! 


SUITE 4806 

30 EAST HURON STREET 
CHICAGO, ILLINOIS 80611 


314 BYTE May 1984 


Circle 137 on inquiry card. 



















/MicroAge 

"THEY GAVE US THE BEST 
OF BOTH WORLDS" 

.. .OWNERSHIP.. .AND THE STRENGTH OF 
AN INTERNATIONAL CORPORATION!” 


"We wanted to offer Indianapolis something different; not just 
another computer store. The MicroAge idea of selling solutions 
really made sense to us. . .and with MicroAge, we're making it 
happen!" 
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Figure 1: A block diagram of the structure of a typical operating system and its interaction between a user program and the disk. Figure 
la shows the operation when the cache is implemented as part of the file manager ; lb shows the operation when the cache is implemented 
as part of the disk driver. 


part of the allocation tables. As a 
result, the file manager can make bet¬ 
ter guesses as to what to keep and 
what to displace in the cache. Disk 
caching at the file-manager level can 
therefore lead to somewhat more ef¬ 
ficient cache algorithms because they 
are based on more knowledge of the 
structure of the files on the disk. The 
problem we face with the implemen¬ 
tation of caching at the file-manager 
level is that the file manager is an in¬ 
tegral part of the OS, and any disk 
caching at this level must be done by 
extensive modification to the OS, On 
the other hand, disk drivers are more 
loosely connected to the OS and fre¬ 
quently can be modified or replaced 
without direct changes to the system 
itself. In some cases, as in PC-DOS 
2,0, disk drivers can be loaded sepa¬ 
rately from the OS when the system 
is booted. 

Now let us discuss how memory¬ 


caching techniques can provide faster 
apparent data-transfer rates for Win¬ 
chester disk drives. If we substitute 
references to the disk drive for all 
references to the slow main memory 
and references to main memory for 
references to the fast memory in the 
previous discussion on caching, then 
we can consider the disk to be the 
large slow memory and (part of) the 
computer main memory to be the 
cache memory. For a specific exam¬ 
ple, let us assume that we have a 
small amount (perhaps 256K bytes) 
of main memory that we would like 
to use as a cache for a Winchester 
disk with a capacity of 10 megabytes. 
Now, it is impossible for all of the 
data on the disk to be simultaneously 
stored into the cache because the disk 
is 40 times as large as the cache. 
However, if the amount of data ac¬ 
tually needed from the disk is a small 
fraction of its total capacity (over 


some reasonable period of time), 
then it could be made to appear to a 
user's program that all of the data 
needed was available from the Win¬ 
chester disk. We would like for that 
information already to be contained 
in the cache so that we will have a hit 
on the cache memory. Whenever we 
have a hit, we expect to achieve a 
data-transfer rate close to that of a 
RAM disk (350K bytes per second), 
because a cache is very similar to a 
RAM disk in its internal construction. 
A convenient way to understand the 
effect of cache memory on the disk 
drive is to plot the effective transfer 
rate of the disk versus the ratio of hits 
to misses on the cache memory. This 
plot is given in figure 2 for various 
values of disk-access times, assuming 
1024-byte transfers and a cache-mem¬ 
ory transfer rate of 350K bytes per 
second. It is clear from the plot that 
it is impossible to achieve the max- 
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TRANSFER RATE VERSUS 
HIT/MISS RATIO 



Figure 2: A plot of the improvement in the transfer rate for a Winchester disk drive as a func¬ 
tion of the hit/miss ratio for the cache memory. The upper curve is the case where the head 
is already positioned on the proper track , and the only delay is rotational latency. The lower 
curve is the average access time , including the average time needed for a seek. 


imum transfer rate of 350K bytes per 
second. However, for hit/miss ratios 
of 10 and greater, it is possible to 
achieve a significant improvement in 
the transfer rate over that of the disk 
without caching. 

The improved-performance factor 
is plotted versus the hit/miss ratio in 
figure 3, which shows that it is pos¬ 
sible to achieve an improvement of 3 
by using a disk cache, relative to a 
disk operating at its maximum trans¬ 
fer rate (head always near the desired 
track). The improvement might be 
around 8 over a disk that is perform¬ 
ing operations requiring a great deal 
of head movement. And all this can 
be done with a hit/miss ratio of 10. 
The design goal for a disk-cache 
scheme is to use some of the extra ad¬ 
dressable memory available in 16-bit 
processors (typically of the order of 
64K to 320K bytes) as cache space for 
the Winchester disk. By utilizing pre¬ 


fetch and replacement algorithms for 
transferring data into and out of the 
cache memory to maximize the num¬ 
ber of hits, you can hope to achieve 
a hit/miss ratio of at least 10. Of 
course, the size of the cache memory 
also is an important parameter, and 
enlarging the size of the cache always 
increases the hit/miss ratio but adds 
extra cost. 

Let us examine specific techniques 
that might be used to implement the 
prefetch and replacement algorithms 
to achieve the desired hit/miss ratio. 
There are two quite distinct ap¬ 
proaches to the design of caching al¬ 
gorithms for disks. The choice be¬ 
tween these two approaches is not 
simple, and it depends on how much 
the cache system knows about the file 
system. If the cache is implemented 
as part of the operating-system file 
manager, then the cache can make 
decisions based on knowledge of 


which files are open and of the rela¬ 
tionships between physical disk loca¬ 
tions and logical file structure. Fre¬ 
quently, caching at the file-manager 
level enables the cache to make spe¬ 
cial arrangements about caching the 
disk directory, the file-allocation 
table, and other frequently accessed 
global disk-data structures, and to at¬ 
tempt to decide what other data 
should be cached, based on educated 
guesses about the probable usage. If 
the cache is implemented as part of 
the disk driver, then the cache must 
make all decisions without any 
knowledge of file structure or logical 
data structures. The first approach 
can deliver higher performance at the 
cost of higher complexity; the second 
approach is always simpler but may 
require more care in the choice of the 
algorithm details because of its 
poorer knowledge base. Either ap¬ 
proach is capable of delivering good 
performance, and some caching sys¬ 
tems use both, providing directory 
caching in the file manager but do¬ 
ing most of the high-volume data 
caching at the driver level. 

Now we will discuss prefetch algo¬ 
rithms in these two cases. As stated 
before, the prefetch methods are 
developed to anticipate the data 
needs of the processor and to attempt 
to place the data into the cache 
memory before it is actually re¬ 
quested by the processor. In the case 
of disk caching, it is much easier to 
anticipate the requirements of the 
processor than it is in the case of 
memory caching. The reason for this 
is that so many disk files are pro¬ 
cessed partially or wholly in a se¬ 
quential manner. By assuming that 
the processor is soon going to need 
data in the region on the disk corre¬ 
sponding to data immediately follow¬ 
ing previously requested data, it is 
possible to predict with a high per¬ 
centage of accuracy what data to pre¬ 
fetch in order to anticipate further re¬ 
quests from the processor. 

There is one problem with this 
scheme: in most operating systems, 
sequential files are not placed on the 
disk in contiguous sequential loca¬ 
tions. When a sequential file is writ¬ 
ten to the disk, the OS writes the in¬ 
formation in clusters. Typically, these 
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IMPROVEMENT VERSUS 
HIT/MISS RATIO 



Figure 3: A plot of the ratio of the effective transfer rate of the Winchester drive with the 
cache versus the uncached drive as a function of the hit/miss ratio . As in figure 2, the upper 
curve corresponds to rotational latency only ; and the lower corresponds to average access time 
with a seek . 


clusters are composed of one or more 
contiguous disk blocks. The informa¬ 
tion is contiguous within a cluster. 
However, logically sequential clusters 
that correspond to sequential data in 
a file may not be physically con¬ 
tiguous, and physically contiguous 
clusters may not even correspond to 
the same file. For a freshly initialized 
disk (containing no files) onto which 
all of the files have just been copied, 
the file manager usually makes sure 
that the clusters for the files are 
physically contiguous and in sequen¬ 
tial order. But after the disk has been 
used for a while and many files have 
been added, deleted, or modified, 
the disk becomes somewhat frag¬ 
mented and adjacent dusters no 
longer necessarily correspond to ad¬ 
jacent data in a file. This fragmenta¬ 
tion effect must be considered in the 
evaluation of the prefetch algorithm. 

One of two similar prefetch algo¬ 


rithms is commonly used, depend¬ 
ing on the implementation level of 
the cache. If the cache is part of the 
file manager, the prefetch algorithm 
is usually designed so that whenever 
some data is accessed from a par¬ 
ticular file, the next cluster of the file 
is to be placed into the cache if it is 
not already there. This is done re¬ 
gardless of whether the access re¬ 
quest is a hit or a miss. This algo¬ 
rithm is intended to ensure that after 
an initial miss on the first access to 
the file, the rest of the file accesses 
will have hit access to the cache. 

The second algorithm is simpler 
and is usually used when the cache 
is part of the disk driver. Whenever 
a cache miss occurs, the required 
block, plus several other blocks 
occupying physically adjacent posi¬ 
tions on the disk, are read from the 
disk under the assumption that 
physically contiguous data is likely to 


be logically contiguous data, i.e., the 
fragmentation is fairly low. In the first 
case, it is necessary for the cache 
system to know the physical arrange¬ 
ment of particular files on the disk. 
In the second case, that knowledge 
is unnecessary, and caching can be 
performed more mechanically, usual¬ 
ly as part of the disk-driver software. 
The cache system need not be part of 
the OS or know anything about the 
nature of file storage. In this simpler 
driver-based case, fragments will oc¬ 
casionally be fetched from other, not- 
needed hies unnecessarily if the read 
prefetch cluster is different from the 
OS cluster used to store the hies. This 
is especially true if the disk is highly 
fragmented. 

One standard version of the second 
algorithm always reads an entire 
track from the disk whenever any 
part of that track is accessed. It is 
possible to improve on that by not 
reading the part of the track preced¬ 
ing the requested block. Another ver¬ 
sion might use a cluster size that cor¬ 
responds to those used by the OS. 
All of these algorithms are ultimate¬ 
ly based on the notion that once the 
time has been spent to move the 
head into position to read some re¬ 
quested data, it is beneficial to read 
as much data from that area as seems 
likely to be wanted later. 

Replacement algorithms are con¬ 
cerned with the derision of what data 
to displace from the cache when a 
data request requires new data to be 
cached. Three techniques that have 
been examined for use in mainframe 
memory caching are random replace¬ 
ment, first-in/first-out (FIFO), and 
least recently used (LRU). The names 
of these techniques give a strong in¬ 
dication of their operation. 

The random-replacement tech¬ 
nique picks the data to be displaced 
in a random manner without regard 
to any knowledge about the likely 
usefulness of that data. The FIFO 
method keeps a counter to indicate 
the order in which data has been 
brought into the cache and always 
displaces the oldest data that is in the 
cache. The LRU algorithm is a varia¬ 
tion of the FIFO, but it remembers 
the order in which the cached data 
has been used by the processor. 


320 BYTE May 1954 





How to make your IBM run 
2V2 to 4 times faster. 



Just plug in the Accelerator PC™ 
and watch your IBM* PC or XT take off. 


Yes, Titans done it again. The innovators who speeded up the Apple 1 ® now bring similar per¬ 
formance advantages to IBM users. Imagine running Lotus® 1-2-3™, VisiCalc®, or Multiplan™ 
without long delays. With the Titan Accelerator PC, your IBM PC or XT can run all your software 
faster. Data bases, word processors, spreadsheets, graphics, and much more will speed up by a 
factor of 2 Va to 4 (average around 3). 

The Accelerator PC has a 10 MHz 8086 processor and 128K of high-speed RAM, expand¬ 
able to 640K with the memory upgrade piggyback option. It's compatible with your present 
hardware and software, and designed to be ready for future enhancements. 

Get your work done in a third of the usual time. 

See your computer dealer today or contact: Titan 
Technologies, Inc., PCX Box 8050, Ann Arbor, MI 
48107; Telephone (313) 662-8542. 

FORMERLY SATURM SYSTEMS OF MICHIGAN 

Sales and Marketing by The MARKETING RESOURCE GROUP, Fountain Valley, CA. 

IBM is a registered trademark oflnlernalional Business Machines Corporation Lotus and 1-2-3 are trademarks of Lotus Development 
Corporation Multipfan is a trademark of Microsoft Corporation Apple is a registered trademark of Apple Computer Inc VisiCalc is a 
registered trademark of VisiCorp, Inc Accelerator PC is a trademark of Titan Technologies, Inc. 


m Titan 


ircle 363 on Inquiry card. 


BYTE May 19&4 


321 







Using the LRU method, data that has 
been unused the longest is displaced. 
The LRU method depends on the 
premise that data used frequently by 
the processor should remain in cache 
and should displace data used infre¬ 
quently. 

Some evidence from research con¬ 
ducted by mainframe manufacturers 
indicates that for the case of memory- 
to-memory caching, performance is 
not strongly dependent on which 
replacement algorithm is chosen. The 
manufacturers, therefore, sometimes 
choose random replacement as being 
the easiest to implement. We felt, 
however, that for memory caching of 
disks, the LRU algorithm would be 
the most effective. Certain areas of 
the disk, such as the directory and 
the file-allocation table, are used ex¬ 
tensively and frequently by the pro¬ 
cessor, Thus, it is particularly impor¬ 
tant to ensure that these areas are in 
the cache memory at all times. The 
fact that they are used frequently 
causes the LRU algorithm to make 
sure they remain in cache memory, 
making the LRU the most efficient 
replacement algorithm. If the cache 
is implemented within the file 
manager of the OS, such frequently 
used disk-data areas often are given 
special treatment so they are al ways 
in memory and not at the mercy of 
the replacement algorithm. 

So far, we have been talking only 
about the use of the cache to enhance 
the transfer rate of the read opera¬ 
tions from the disk. We also must 
consider how the cache is affected by 
writes from processor to disk. We 
should consider if the cache should 
even be involved in write opera¬ 
tions. The answer is that the cache 
must at least be involved to the ex¬ 
tent that it faithfully represents the 
data on the disk. If new data were 
written to a location on the disk that 
had previously been read to the 
cache, and this was not known to the 
cache, then the next read access to 
that data would be from the cache 
and the processor would receive old 
(erroneous) data. 

One of the absolute requirements 
of any cache scheme is that it must 
be an exact duplicate of that part of 
the disk it represents. If data on the 


disk is modified by writing to the 
disk, then it is necessary to check 
whether that part of the disk also is 
in the cache. If the written part also 
is cached, there are two options. One 
option is to declare the part of the 
disk just written no longer in the 
cache, which prevents the processor 
from getting a hit on the old er¬ 
roneous data; the second option is to 
update the cache copy of the data to 
reflect the modifications produced by 
the write onto the disk. One of these 
two options must be chosen to en¬ 
sure that the processor receives the 
updated version of the data during a 
subsequent read operation. 


An absolute requirement 
of any cache scheme Is 
that ft must be an exact 
duplicate of that part of 
the disk It represents. 


Another question that should be 
asked is whether there is any advan¬ 
tage in caching write operations in a 
manner similar to that of read opera¬ 
tions, or whether data should be 
transferred first from processor to 
cache and then from cache to disk. 
In fact, the answer is yes. 

Now let us see how caching can be 
used to greatly enhance the effective 
transfer rate on write operations. We 
have shown that the cache must be 
involved in the write operation to 
disk, at least to the extent that it 
makes sure all data in the cache 
agrees exactly with the data on the 
disk. Let us look at one way this 
could be performed. 

Suppose that when the processor 
needs to write information onto the 
disk, it writes the information into 
the cache and then immediately re¬ 
quests the transfer of that part of the 
cache memory to the disk. This 
algorithm is known as write-through. 
Assuming we are using an interrupt- 
driven disk driver, once the transfer 
is started, the processor does not 
need to be held up waiting for the 
write operation to complete and can 
proceed doing other useful work. 
Because the write operation is inter¬ 
rupt-driven, it can proceed inde¬ 
pendently of user tasks to perform 


the write to disk. This implementa¬ 
tion on a user task makes the effec¬ 
tive write performance of the disk 
essentially the same as for a RAM 
disk (350K bytes per second) because 
the user task is held up only for the 
length of time needed to transfer the 
data into the cache memory, after 
which regular processing may be 
resumed. 

One minor penalty is paid for this 
greatly enhanced write throughput: 
a short duration of time during which 
the user task thinks that the data has 
been written successfully to the disk, 
but in fact the transfer has not ac¬ 
tually taken place. Prior to the com¬ 
pletion of the write operation, the 
cache memory and the disk do not 
contain identical copies of the data. 
This is not a problem for future read 
requests because the cache responds 
to all processor read requests for this 
data with the updated result. The 
problem could occur if the computer 
were turned off very quickly after the 
completion of a program, resulting in 
the cache not having time to flush its 
contents to disk. 

Another difficulty that is more of 
a nuisance than a serious problem is 
that the transfer from cache to disk 
occurs after the user task thinks it has 
successfully completed its write to 
disk. Any disk errors detected dur¬ 
ing the transfer from cache to disk 
must therefore be handled in the 
cache or in the OS because the user 
task thinks it already has completed 
a successful write to disk before the 
disk error occurs. This might be a 
serious problem for disks with high 
error rates. However, our experience 
has been that the reliability of a Win¬ 
chester disk drive is much higher than 
that of a floppy-disk drive, and that 
the only error you might get with any 
frequency from a Winchester disk 
drive occurs when the drive is not 
turned on. The improvement ob¬ 
tained by the RAM-disk equivalent 
performance on disk-write operations 
greatly outweighs the minor inconve¬ 
niences of handling disk-write errors. 

A second feature that can be im¬ 
plemented in the cache software with 
essentially no loss in transfer rate is 
performing automatic verify on write. 
Again, because the write operation 
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into cache is complete and the user 
task has resumed, verification of the 
integrity of the disk-data write can be 
done essentially independently, in 
parallel with the user task, and does 
not adversely affect the transfer rate 
of the write requests. The user task 
still loses the time required to transfer 
the data, but the disk-access time is 
not lost because the access overhead 
is concurrent with execution of the 
user task. There also is a cluster ef¬ 
fect in writing; it is more efficient to 
write large contiguous groups of 
blocks than it is to write widely 
separated single blocks. However, 
writing is determined by the user 
task, so there is not a great deal you 
can do in this area to improve effi¬ 
ciency other than to choose an op- 
timum sequence for writing the 
blocks to disk. The average access 
time for writes can be reduced by 
choosing a sequence that minimizes 
the average head motion required. 

At this point, let us note that when 
this form of write caching has been 
adopted, there is a choice of the tim¬ 
ing of the actual cache-to-dlsk trans¬ 
fers, In some cases, particularly in 
transaction processing for database- 
management systems, there may be 
a tendency for a particular piece of 
data to be written several times in a 
short time span. In this case, it is 
wasteful to repeatedly update the 
disk copy of the data. It would be 
more efficient to wait until all writes 
were finished, then update the disk 
copy. This is usually accomplished by 
adopting what is called a write-back 
algorithm. 

When write-back is used, the cache 
[is not copied to disk until the replace¬ 
ment algorithm determines that the 
Idata should be displaced, because 
Ithat part of the cache is needed for 
lother data. Usually a dirty flag is kept 
Ifor each duster of the cache, which 
indicates that the data has been 
Imodified but not copied to disk. If 
[the replacement algorithm decides to 
[displace the data, and if the dirty flag 
[is set, the data is "'written back" to 
the disk. Frequently, a timer also is 
[used, so that after some interval of 
[time, while the disk is not too busy, 
Ithat data is written back anyway. If 
■this were not done, it would be 


necessary to do something special to 
flush the cache before powering 
down the computer; otherwise, the 
system would lose the updated con¬ 
tents of the cache. A long interval be¬ 
tween writing the cache and up¬ 
dating the disk also makes the system 
more vulnerable to data loss in case 
of a system crash, unless the system 
crashes gracefully enough to 
remember to finish the update first. 
This grace is rare in small computers. 

Experimental Results 

In order to determine experimen¬ 
tally the actual performance potential 
of a Winchester disk cache as a func¬ 
tion of the various parameters dis¬ 
cussed, we developed a cache driver 
for a Percom PHD-10 Winchester disk 
drive with 10-megabyte capacity, 
operating on an IBM PC with PC- 
DOS 2.0. Because PC-DOS 2.0 can 
use boot-time loading of disk drivers, 
it was particularly convenient to 
design the cache as part of the disk 
driver and not as part of the 
operating-system file manager. We 
used the write-through algorithm for 
all write operations to disk. The 
prefetch algorithm that we used is the 
duster method but uses much larger 
dusters than the 2 to 4 blocks that are 
typical duster sizes in PC-DOS 2,0, 
We used a duster size equal to one 
track of the disk drive (16 blocks). 
Our choice was based on the hard¬ 
ware performance characteristics of 
the Winchester drive and its con¬ 
troller. 

The data is organized on the disk, 
by interleaving, to optimize the 
transfer of an entire track of data. For 
this reason, we decided to transfer an 
entire track of data into the cache 
whenever a miss occurred. This may 
not be the optimal value for the 
duster size because it is larger than 
the file-system duster size, but we felt 
that this large duster size would 
result in better overall performance 
for the cache-disk subsystem. This 
algorithm performs very well on 
relatively unfragmented disks. 

The driver was constructed so that 
it would keep count of the number 
of read hits and misses on the cache 
memory. But first we must spend a 
little time quantifying what we mean 
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EFFECT OF CACHE SIZE 



Figure 4: A plot of the effect on the hit/miss ratio of changing the amount of computer memory 
allocated to caching. This plot corresponds to a mix of programs with little repetitive usage 
of the same files . 


by a hit and a miss. 

Suppose the processor makes a 
read request for four blocks of data 
from the cache driver. We assume 
here that all four of the blocks either 
are contained in cache memory or are 
not (they are not part in and part 
out). We also will assume that all four 
blocks are located on the same track 


of the disk. These are not the 
assumptions made in the actual im¬ 
plementation of the hit/miss com¬ 
putation algorithms, but they make 
the algorithms easier to describe. 

If the four blocks are contained in 
the cache, the hit count is in¬ 
cremented by 4 to indicate that we 
had a hit of four blocks. If they are 


not contained in cache, the first im¬ 
pression is that you should increment 
the miss count by 4 to indicate that 
we had a miss of four blocks. The 
problem with doing this is that the 
access time for the first missed block 
is much slower than the access time 
for the next three blocks, once the 
first block has been read. 

In order to transfer the first block 
of data, the heads must move to the 
correct position on the disk. This, ac¬ 
cording to the drive manufacturer, re¬ 
quires an average of 80 ms. However, 
once the head is at the correct posi¬ 
tion on the track, the transfer of a 
single block requires only about 5.2 
ms. Therefore, blocks 2, 3, and 4 can 
be transferred with a much smaller 
time penalty than that of the first 
block (this is the same premise on 
which the prefetch algorithm is 
based). 

In order to take this effect into ac¬ 
count fairly, we constructed the 
driver so it kept two miss counters. 
The first counter is called the hard- 
miss counter and is incremented by 
1 for this example. The second is 
called the soft-miss counter and is in¬ 
cremented by 3 for this example. In 
the computation of the hit/miss 
ratios, the soft-miss count was 
multiplied by 0.065 (5.2 / 80,0) and 
added to the hard-miss count to get 
the effective miss count. This data 
then was used to directly compute 
the hit/miss ratio as a figure of merit 
of the efficiency of various cache sizes 
and replacement algorithms. We con¬ 
sidered only the hit/miss ratio for 
reads because a user task is held up 
waiting for the transfer to take place 
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Okidata 

02A_ 

B3A . . . 

84P 
64S 
02 


2550P. 

2410F. . 

Panasonic 

1000 . 

Qume 

11/40 w/Interface. 

11/55 w/interTace . 

Letter Pro 20P . 

Letter Pro 2CS 

Silver Reed 

EXF400 

EXPSOOP. 

EXP500S 

EXPS50P 

EXP5S0S 

Star Micronics 

Gemrni-IQX 

Gemini-15X. 

Delta 10 

Delta 15. 

Radi* . . . 

Tally 

MT160 L w/Tractore 
MT ISOLw/Tractors 
Spirit 80 . 

Toshiba 

Pi 350 Serial or Parallel 
1351 Serial or Parallel . 
1340 , . . .. 

Transtar 

120 Serial or Parallel 
130 Serial or Parallel 
T315 , 


5775 

$775 


|i7ig 

$1900 


Call 

Call 

Call 

Call 

Call 

Call 

Call 

Call 


11 SANYO* EPSON SYSTEMS!! 

DUAL DRIVE $<4 K a K 
SYSTEM |QZO 

SANYO MBC-555 • SANYO CRT-36 
HI-RES GREEN MONITOR 

EPSON RX-80 WordStar • CalcStar 

• Mailmerge • InfoStar • Spell Star 

♦ Easywriter* MS-DOS* Sanyo Basic 

SINGLE DRIVE _ . __ 
SYSTEM s 1175 

SANYO MBC-550 • SANYO 
CRT-36 HI-RES GREEN 
MONITOR • EPSON RX-80 
WordStar* CalcStar • Easy writer 
• MS-DOS * Sanyo Basic 

Above with Sanyo CRT-70 

Color Monitor $1939 

Above with Sanyo CRT-70 
Color Monitor $1629 


$299 

$1369 

$1569 

$609 

$609 


Call 

$385 

$420 

$480 

$499 

Call 

Call 

Call 

Call 

Call 


Call 

Cal! 

Call 


$1445 

$1545 

$775 


VIDEO TERMINALS 
ADDS 

A-2 Green $490 

Viewpoint 60. 5619 

Altos 

Smart (I . Gill 

Hazel tine 

Espritt $475 

Esprit it $485 

Esprit m $575 

Qume 

QVT 102 Green $535 

QYTt02 Amber $550 

QVT 103 Green $840 

QVT 103 Amber $850 

qvt log Green $680 

QVT 100 Amber $699 

Televideo 

Gic+ .. $550 

914 $515 

924 $635 

925 $700 

950. $900 

970 $985 

Wyse 

Wyse 50 $489 

Wyse 100. $680 

Wyeeaoo $1020 

Visual 

Visual 50 Greact .$61 9 

Visual 55 Green 5709 

Zenith 

z-29. $644 

QUADRAM 

Quadfink... $449 

Qtiadbb&rdMK 5265 

Quadboard 256K $389 

Quadboard II64K .$265 

Qusdbbard II 256K 5389 

Microfazer [ME16) 16K ..$129 

M icrof a?er (ME3E) 32K .5149 

Micralazer (MSS 16) 1GK $149 

Micrefezer(h4SS32)32K.$179 


MONITORS 

Amdek 

Video 300. 

Video 30GA. ... 

310A . 

Color I Plus . . . 

Princeton Graphic 

HX-12 , . . 

Taxan 

12" Amber .. 

Zenith 

12" Green Screen . -. 

12" Amber Screen 

DISK DRIVES 

Rana 

Elite 1. 

Elite 2 

Elite 3. 

Controllor [w/Drlveonly) . 

1 POO w/DQS dor Atari) 

DISKETTES 

Maxell 

MD-1 (Qty. 100}. 

MD-2 [Qty 100) 

Scotch 

744-OtQly IOC} 

Elephant 

S/S S/D (Qty. 100). 

D/S O/D (Qly 100) 


MODEMS 

Hayes 

Smartmoden . 
Smartmoden 1200 . 
Smartmoden 1200B 
Micrornbdem He. 

US Robotics 

212A Autodia l. 

Passwdrk 1200 . 

IBM PC Modem 


5130 

$145 

$160 

$275 

$499 

$125 


$215 

$345 

$410 

$lol 


$189 

$295 

$200 

$155 

$235 


$199 

$485 

5430 

$235 


COMPUTERS 

Altos 

All models 

Columbia 

Corona 

Eagle 

PC-2 w/Monochromo Monitor 

Splrit-2. 

Splrlt-XL. 

NEC 

PC-0201 A CPU. 

PC-02O6A 32K Ram 
PC-0221 A Thermal Printer. 
PC-8281 A Recorder 
PC-0201 A-90 Battery Pack . 

Sanyo 

MBC-550 System 
MBC-565 System 

Televideo Systems 

802 H . 


Call 

Call 

Call 

52699 

52525 

53675 


$589 

W 


0O3H . 


006/20. 

boo A {user station) 
TPC-1 

Zenith 

Z-tDO Lew Profile 
2-1 oc An-1 nOne 
Z-150 Single Drive 
Z45G Dual Drive ... 
Z-150 10 Megabyte 
Z- 160 Single Drive . 
Z-1 eo Dual Drive 


Ifl 


$1175 

$1525 


$4210 

51765 

Call 

52150 

$4599 


$1525 

1 2625 
2800 
1949 
2349 
3449 
20 “ 


5420 

‘310 

320 


I 


Order Line: 1-800-528-1054 
Order Processing & Other Information: 602-954-6109 


nompuTER 

WAREHOUSE 


2222 E. Indian School Rd. 
Phoenix, Arizona 85016 


Store Hours: Mon-Fri 10-5:30 Saturday 9-1 
Order Line Hours: Mon-Fri 8:30 -5:30 Saturday 9-1 


$395 

$549 

$449 


Prices reflect 3 % to 5% cash discount. Product shipped in factory cartons with manufacturers warranty Please add 
$8.00 per order for shipping Prices & availability subject to change without notice. Send cashier s check or 
money order, ail other checks will delay shipping two weeks 
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REPLACEMENT ALGORITHMS 



Figure 5: A bar chart of the effect of the hit /miss ratio of using different replacement algorithms 
to determine which part of the cache to discard. 


only in the case of a read. All writes 
are automatically hits by this 
definition. 

The hit/miss ratio depends very 
strongly on the I/O (input/output) 
characteristics of the particular tasks 
using the disk. To see why this is the 
case, imagine that we are repetitive¬ 
ly performing operations that involve 
disk transfers totally contained in the 


cache memory. The hit/miss ratio 
continues to increase as we repeat 
operations on the same disk data. 
You might ask, however, what con¬ 
ditions would correspond to repeated 
operations on the same files. Ex¬ 
amples of this include running the 
same program several times (for in¬ 
stance, in a spreadsheet or a BASIC 
program), repeated editing or word 


processing of the same text file, or 
repeated editing and compiling using 
a language processor. 

Our first choice for the mix of tasks 
was selected as a worst-case test of 
the advantages of caching. We picked 
a class of jobs that would use the disk 
extensively and would have the mini¬ 
mal repetitive usage of the same files. 
Our mix of tasks consisted of a C 
compilation of a medium-size pro¬ 
gram (350 lines) followed by a Pascal 
compilation of a long program (1000 
lines). The compiled Pascal program 
was then linked to form an executable 
load module. The total number of 
blocks requested to be read by the 
processor was about 2000. We ran 
this same sequence of programs for 
each of the tests so that the effect of 
the mix of programs would not bias 
the conclusions for the relative effi¬ 
ciency of the various algorithms. In 
each case, the cache started empty. 

Figure 4 shows the hit/miss ratio as 
a function of the cache size for the 
LRU replacement algorithm and a 
prefetch value of 16 blocks (whenever 
a miss occurs, one full track of data 
is prefetched). Notice that even for 
this worst-case mix of programs, the 
effective hit/miss ratio is almost 10 by 
the time you get to 256K bytes of 
caching memory and becomes 
greater than 10 for 320K bytes of 
caching memory. We may expect to 
achieve our goal of a hit/miss ratio of 
10 using 256K bytes of dedicated 
caching memory for a better mix of 
programs. 

We'll now look at the effect of 
various cache replacement algo¬ 
rithms on the hit/miss ratio. To do 
Text continued on page 330 


r 

IBM Apple Z-100 


\ 

Statistics + Data Plotting Software 



This book/disk package contains 18 programs in BASIC for processing and plotting 
data. They uniquely combine statistics with computer graphics to give you data plotting 
capabilities found only in programs costing many times more - and the’re all fully 
documented in BASIC so you can modify and combine them for special applications. 

Programs plot histograms with mean and standard deviation, sort and draw pie charts, 
linear plots, log plots, barcharts, running averages, stock market charts, 3D views of 
surfaces. Special features include curve fitting, regression, data management, 
automatic scaling and axis labeling, automatic replotting when data changes. Send 
check or Visa/Mastercard no. with expiration date. Call for faster delivery. All items in 
stock and ready to go. Book with Disk $52.00. Please specify IBM, Apple or Z-100. 


Send for free SOFT KIT catalog 
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Kern international, 433 Washington St 

POSox 1029MB, Duxbury, MA 02331 (617)934-0445 
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BASF QUALIMETRIC™FLEXYDISKS® 

BUILT FOR ETERNITY-WARRANTED FOR A LIFETIME. 


BASF Qualimetric FiexyDisks* offer 
you more ...an extraordinary new 
lifetime warranty* The BASF Qualt- 
metric standard is a dramatic new 
international standard of quality in 
magnetic media...insurance that 
your most vital information will be 
secure for tomorrow when you enter 
it on BASF FlexyDisks today. 

We can offer this warranty with 
complete confidence because the 
Qualimetric standard reflects a con¬ 
tinuing BASF commitment to perfec¬ 
tion...a process which begins with 
materials selection and inspection , 
and continues through coating , pol¬ 
ishing , lubricating , testing , and 
W0% error-free certification. Built 
into our Fiexy Disk jacket is a unique 
two-piece liner. This BASF feature 
traps damaging debris away from 
the media surface , and creates extra 
space in the head access area , insur¬ 
ing optimum media-to-head align¬ 
ment. The result is a lifetime of 
outstanding performance , 

When your information must 
be secure for the future , look for 
the distinctive BASF package with 
the Qualimetric seal. Call 800-343- 
4600 for the name of your nearest 
supplier. 

Circle 54 on inquiry card. 






Enter tomorrow on basf today 


BASF 


Confect BASF for warranty details. © 1982. BASF Systems Corporation. Bedford, MA 
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INFORMATION MANAGEMENT-THE 
MASTERMIND. This advanced data-base 
manager stores and retrieves multiple files 
quickly, easily and reliably. What's more, It 
shares all Information with the other programs, 
so you never have to re-enter the same data 
twice. 
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ELECTRONIC SPREADSHEET-NUMBER 
CRUNCHING AND GOAL SEEKING. It helps 
you produce forecasts* cost estimates and 
“break-even’' points—In seconds* Instead of 
hours or days. Best of all, It allows “goal 
seeking." Ask* lor example, "Whal sales must I 
have Ihe rest of the year to net $1 million?**’ 
and OPEN ACCESS will figure It out! 


3-D GRAPHICS-NOT JUST PRETTY 
PICTURES. These graphics distill raw d< 
Into trends that can be Instantly visual!* 
helping you discern the Important tacts 
a wealth of Information. 





















loes Arithmetic, 
tour Appointments 
he World. 


Because they do not have a dedicated 
relational data-base manager that can 
quickly direct massive amounts of data, 
other programs simply can’t do what 
OPEN ACCESS can. Some don’t have a 
communications program, others no 
dedicated word processor. None have a 
time management program. 





CoMMMicMimS 




There's just one conclusion: At 
OPEN ACCESS can do more for you than 
any other comparable business program 
on the market. Bar none. But the only 
way for you to be convinced is for you 
to see OPEN ACCESS work its magic on 
your work load. So call your local 
software dealer Unlay, or call us at SPI, 
at 619450-1526. 

‘Introductory price 






tm PROCESSING-EDITOR 
RAORD1NAIREI Superior word processors 
; It easy to correct typos, change words* 
lie paragraphs and formal documents. 

J Is one of that breed. Use It !o write 
■lent memos, letters, proposals and 
Irts. 


TELECOMMUNICATIONS—YOUR LINK WITH 
THE WORLD. This program gives you access 
to virtually any other computer system In the 
world. Not only can you transmit and receive 
reports Irom your colleagues, you can also 
subscribe to special data banks that know 
everything Irom GM*s slock price to the 
relative humidity In Genoa. Now that's 



SOFTWARE rmicis INTERNATIONAL 


10240 Sorrento Valley Road 
San Diego, CA 92121 







TIME MANAGEMENT—CONSERVING YOUR 
MOST PRECIOUS RESOURCE. This module 
helps you keep track ot all your appointments, 
hour by hour, day In and day out. It alerts you 
to standing obligations, automatically 
coordinates meeting times with other busy 
professionals, and lists all your associates on 
a Rolodex™-like file. 
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TEST OF MULTIPLE READS 



Figure 6: A plot of the change in the hit/miss ratio produced by multiple I/O operations on 
the same set of files. This plot is for repetitive word processing on part of the text for this 
article, and it is typical of fully cached operation. 


Text continued from page 326; 

this, the disk driver was modified to 
let us use any of the three algorithms 
in the cache module. Figure 5 shows 
the measured hit/miss ratios of the 
three different replacement algo¬ 
rithms. This data was collected using 
a cache memory allocation of 256K 
bytes* Notice that, as predicted, the 
LRU algorithm produces a slightly 
higher hit/miss ratio than either the 
FIFO or the random-replacement al¬ 
gorithms* Although the effect is not 
too large (10 to 20 percent), we 
thought it significant enough to 
justify the use of this algorithm even 
though it is somewhat more complex 
to implement* 

To show how the caching driver 
might achieve an even greater hit/ 
miss ratio for a more fortunate mix of 
programs, for our next example we 
took the text editing of this article, 
and we plotted the hit/miss ratio as 
a function of the number of times the 
word processor was executed for the 
purpose of writing part of this text* 


These results, also corresponding to 
a cache size of 256K bytes, are plotted 
in figure 6* 


Programs that are heavy 
on file access can show 
large Improvement 
factors with the use of 
caching. 


The large increase in the hit/miss 
ratio from 7 to almost 50 when the 
word processor is used on the text file 
needs some explanation. When the 
word processor is first run, the files 
containing both it and the text file are 
loaded into the cache memory, then 
passed through to the processor. 
Unless they were previously in the 
cache, this results in a certain miss 
count that depends on the size of the 
word processor and the size of the 
text file. When the editing of the file 
is completed, the updated file is writ¬ 
ten out to the cache and then auto¬ 


matically transferred to the disk, buiJ 
if the cache memory is sufficiently 
la rge, both the word processor an di 
the updated text file also will remairJ 
in the cache. When the word proJ 
cessor is again used to edit the samel 
text file, the cache will contain both. 
The second and all subsequent mod-1 
ifications to the file result in nothing] 
but hits on the cache memory. In thisl 
case, which is referred to as being] 
fully cached , you can therefore expect] 
the hit /miss ratio to continue upward 
in a manner proportional to the num-l 
ber of times the word processor id 
used on the same file. Because word 
processing and computer programJ 
ming frequently entail this sort on 
cyclic use of a small set of files, the] 
benefits from disk caching for thid 
type of computer usage are obvioud 
from the plot. Of course, this speed-| 
up effect does not mean that all proJ 
cessing is speeded up; it only applied 
to time that would otherwise be lost] 
during inefficient disk transfers. If al 
program is computation intensive, 
with little file access, its execution 
speed is largely unaffected* Programs 
that are heavy on file access can show 
large improvement factors. 

In general, "tuning" the cachd 
memory allocation consists primarily 
of trying to get the cache size large 
enough to hold virtually all of thd 
files in use over some reasonable 
period of time* This situation may bd 
compared with a RAM disk where 
the size choice is made in much thd 
same way. 

In some systems, attempts have 
been made to use small caches of 64id 
bytes or less. Our experience is than 
attempting to use too small a cache 
frequently degrades performance 
rather than enhances it, so it is inn 
portant to accurately assess the needs 
and provide adequate memory foil 
this purpose. At the same time, using 
a larger cache size than is needed fod 
the normal mix of tasks done is siirn 
ply wasteful and expensive. A larger] 
than average utilization of disk data 
would necessitate a larger disk cache; 
a frugal user of disk data might get] 
by with less. 

It is useful to compare the cache] 
concept with that of the RAM disk. 
The big advantage of disk caching 
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Q| Crosstabu tations 
Analysis of variance 
y| Multiple regression 

Over 25 integrated procedures 


{3 File management of large 
or small data sets 

Input & output to popular 
PC programs 

EZk Flexible data transformations 


CUSTOM DISPLAYS 

Automatic or custom reports 
y|| Fully labeled tables 
Plots & graphs 


EASY TO LEARN 

Simple English commands 

Tutorial & demonstration 
diskette included 

Comprehensive documentation 
for all levels of users 


444 N, Michigan Avenue 
Ghicago, Illinois 60611 
(312) 329-2400 


For the DEC Professional 350, and soon for the 
IBM PC with hard disk. To discover how SPSS 
can help you make waves, call us for the fuli 
story. (312) 329-2400. 


SPSS, SPSS/PC and SPSS/Pro are trademarks of SPSS Inc. for its proprietary computer software. IBM PC is a trademark of 
IBM Corporation. DEC and DEC Professional are trademarks of Digital Equipment Corporation, 

© Copyright 1903. SPSS Inc, 


SPSS Inc. a leading producer of statistical software for over 15 years, with 
more than a half million manuals sold in 80 countries, is making micro waves 
with SPSS/PC and SPSS/Pro.™ Two powerful new statistical and reporting 
programs which were designed for the IBM Personal Computer and the 
DEC Professional 350. 

POWERFUL STATISTICS TOTAL INTEGRATION 


Statistical and Reporting Software 
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TIME FOR FILE TRANSFER 



Figure 7: A bar plot of the time required for a program to read a file of 100K bytes , perform 
minor processing on the data , and write the file back to disk. Bar 1 was obtained using a 
driver with no caching. Bar 2 was obtained using caching, but with the cache initially empty 
so that file and program data had to be read into the cache. Bar 3 was obtained under the 
fully cached condition where all of the required disk data was already contained in the cache. 


over a RAM disk is that the selection 
of which files are to be placed into the 
"'fast disk" is completely automatic 
rather than manual, and the cache 
approach provides automatic, read- 
verified backup to the nonvolatile 
physical disk; consequently it is un¬ 
necessary to remember to write the 
files back manually and the risk of 
data loss due to power failure is 
minimized. The adverse effect of disk 
fragmentation can be overcome by 
occasionally performing a full backup 
and restore of all files on the disk. 
Doing this results in a completely 
compacted disk with all files com¬ 
pletely contiguous. Thereafter, only 
those files that are modified will 
become fragmented, and the average 
fragmentation will be small. Besides 
the value of performing regular back¬ 
up, this practice is beneficial even 
without caching. 


Finally, to demonstrate that caching 
does produce a substantial improve¬ 
ment in overall system speed, we ran 
timing tests on two typical programs. 


The time spent in 
caching algorithms was 
insignificant compared 
with the time spent 
performing the actual 
data transfer. 


The first task is a file copy. This pro¬ 
gram reads a file one block at a time, 
performs some processing on the 
data, and writes the resulting data 
back to the disk into a different file. 
The two files were moderately far 
apart on the disk. Figure 7 shows the 
time required to carry out this task in 
three cases. In the first case, no 


caching was used. In the second 
case, caching was used, but the pro¬ 
gram and files were not already in 
the cache. The third was the fully 
cached case, with the program and 
files already in the cache from the 
second test. By using the caching 
driver, this test exhibits improvement, 
by more than a factor of four, in the 
total execution time for this program. 

Figure 8 shows the time required to 
compile and link the program used 
to collect the data presented in figure 
7. The improvement is not as dra¬ 
matic in this example because these 
tasks are more computation inten¬ 
sive, with less time spent in disk 
operations. Nevertheless, there is a 
decrease of 30 percent in total execu¬ 
tion time. 

You might well ask whether you 
should consider the degradation in 
the transfer rate produced by using 
the more complex algorithms in the 
cache system. That is, are we slow¬ 
ing down the transfer rate by spend¬ 
ing too much time in determining if 
the data is in cache memory, or in 
sophisticated prefetch and replace¬ 
ment algorithms? We found, at least 
in the case of PC-DOS 2.0, that the 
time spent in the various caching al¬ 
gorithms was insignificant in com¬ 
parison with the time spent perform¬ 
ing the actual data transfer. It there¬ 
fore turns out that the cache memory 
has a transfer rate almost equal to a 
RAM-disk system whenever it con¬ 
tains the requested data. We have, of 
course, implicitly assumed this fact in 
our previous plots of transfer rate ver¬ 
sus hit/miss ratio. In this regard, disk 
caching has an advantage over mem¬ 
ory caching. In disk caching, the 
various algorithms are executed once, 
at most, for every block that is trans¬ 
ferred; in memory caching, some of 
the algorithms are executed once for 
each byte or word that is transferred. 

Conclusion 

We have determined that you can 
utilize the added addressable mem¬ 
ory afforded by 16-bit processors in 
a very useful way to improve the 
overall effective transfer rate of Win¬ 
chester systems and to provide ap¬ 
parent, sometimes dramatic, perfor¬ 
mance increases. For the case of each- 
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Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys. Very difficult. 

Before Avocet introduced its family of 
cross-assemblers, developing micro-pro¬ 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 

But with Avocet’s cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide. 


The Well-Tempered Cross-Assembler 


Development Tools That Work 

Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun¬ 
dreds of other organizations that use them. 
Every time you see a new microprocessor- 
based product, there’s a good chance It 
was developed with Avocet cross- 
assemblers. 

Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M' 
and process assembly language for the 
most popular microprocessor families. 

BWi" disk formats available at no extra 
cost Include Osborne, Xerox, H-P, IBM 
PC, Kaypro, North Star, Zenith, 
Tele video, Otrona, DEC, 

Turn Your Computer Into A 
Complete Development System 

Of course, there's more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 

Text Editor VEDIT -- full-screen text edi¬ 
tor by CompuView. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form, 

CP/M-80 version.... $ 150 

CP/M-86 or MDOS version. $195 

(when ordered with any Avocet product) 

EPROM Programmer - Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per¬ 
sonality modules. Self-contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial Interface. Cross-assembler hex ob¬ 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming, 

PROM types supported: 2508, 2758, 
2516, 2716, 2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS, 


Avocet 

Cross-assembler 

Target 

Microprocessor 

CP/M-80 

Version 

CP/M-86 

IBM PC, MSDOS*" 
Versions 

XASMZ80 

Z-80 



XASM85 

8085 



XASM05 

6805 



XASM09 

6809 



XASM18 

1802 


$250.00 

XASM48 

8048/8041 


each 

XASM51 

8051 

$200.00 


XASM65 

6502 

each 


XASM68 

6800/01 



XASMZ8 

Z8 



XASMF8 

F8/3870 


$300.00 

XASM400 

COP400 


each 

XASM75 

NEC 7500 

$500.00 

Coming soon: XASM68K,.,68000 



(Upgrade kits will be available for new 
PROM types as they are introduced.) 

Programmer..., $429 

Options include: 

Software Driver Package - 
enhanced features, no installation 


required. 

CP/M-80 Version.$ 75 

IBM PC Version . .$ 95 

RS 232 Cable ..,$30 


8748 family socket adaptor ... $ 98 
8751 family socket adaptor , . , $174 
8755 family socket adaptor ... $135 

G7228 Programmer by GTek - baud 
to 2400 ... superfast, adaptive program¬ 
ming algorithms ... programs 2764 in one 
minute. 

Programmer . .,.$549 

Ask us about Gang and PAL programmers. 

HEXTRAN Universal HEX File Con¬ 
verter - Converts to and from Intel, 
Motorola, MOS Technology, Mostek, 
RCA, Fairchild, Tektronix, Texas 
Instruments and Binary formats. 

Converter, each version . .$250 


Cali Us 

If you’re thinking about development sys¬ 
tems, call us for some straight talk. If we 
don't have what you need. well help you 
find out who does. If you like, we’ll even 
talk about Bach. 

CALL TOLL FREE 1-800-448-8500 

(In the U.S. except Alaska and Hawaii) 


VISA and Mastercard accepted. All popular disc foimali now 
availably * - p]e*« specify Prices do not Include shipping and 
handling -- call Tor enact quotes OEM INQUIRIES INVITED 

'Trademark of Digital Research * 'Tidemark of Microsoft 


AVOCET /X 
SYSTEMS INC. 

DEPT. 5B4-B 

804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 TELEX 467210 
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TIME FOR COMPILE AND LINK 
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Figure 8: A bar plot of the time required to compile and link a C program. As in figure 7, 
bar 1 was obtained with no caching, bar 2 was obtained with an cm pip cache , and bar 3 was 
obtained with fully cached operation, 
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mg within the disk driver, the cluster 
prefetch method does a good job. We 
chose the duster size based on char¬ 
acteristics of the disk hardware. 

It appears that the LRU replace¬ 
ment algorithm delivers the best hit/ 
miss ratio and should be used 
because the time spent in the actual 
transfer dominates the computation 
overhead. We also found that the 
complexity of the various algorithms 
had a negligible effect on the transfer 
rate. 

On the basis of the example of the 
extremes between little repetitive 
usage and significant repetitive 
usage, we feel that the average single- 
user system can expect an overall hit/ 
miss ratio greater than 10 for a cache 
size of 256K bytes. We generally at¬ 
tain hit/miss ratios of 20 to 50. These 
high ratios lead to an overall improve¬ 
ment in the disk transfer rate of 5 to 
15, depending on the amount of head 
movement that occurs in the un¬ 


cached disk. The effect of caching for 
the case where all of the files ac¬ 
cessed are fully cached is that the 
transfer rate after the files first have 
been brought into cache is equal to 
that of a RAM disk. The improve¬ 
ment produced by utilizing a disk 
cache is significant for the case of 
single-tasking operating systems. It 
should be almost indispensable for a 
multitasking system, or for a Win¬ 
chester disk drive used as a file server 
by several computers in a local-are a 
network.® 

Ray C Gunny holds a Ph.D. in solid-state 
physics and is an associate professor of physics at 
the University of Texas at Dallas, 

Brian W. Johnson holds a Ph.D. in electrical 
engineering, He is on leave from the University of 
Texas at Dallas, where he is an associate professor 
of physics and computer science. Johnson was a vice- 
president of research at Percom Data Corporal cm 
when this article was written. 

The authors can be reached at the Department 
of Physics, FOB 688, University of Texas, Dallas, 
TX 75080. 








































ntroducing the Most Powerful 
Business Software Ever! 
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The VersaBusiness™ Series 

Each VERSABUSINESS module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 


ERSaRECEIVABLES" $99.95 

RSARECEIVABLES r “ is a complete menu-driven accounts receivable, invoicing, and 
mthly statement-generating system, it keeps track of all information related to who 
es you or your company money, and can provide automatic hiding for past due ac- 
unts. VersaReceivabLES" prints all necessary statements, invoices, and summary 
>orts and can be linked with VfcRSALEDGER IP and VERSA INVENTORY™. 

ER5APAYABLES™ $99.95 

RSAPayABLEST is dessgned to keep track o! current and aged payables, keeping you 
touch with all inlormadon regarding how much money your company owes, and to 
iom. Versa Payabi us 1 " maintains a comptete record on each vendor, prints checks, 
:ck registers, vouchers, transaction reports, aged payables reports, vendor reports, 
f more. With VfeR it A PaYAblES™, you can even let your computer automatically seteci 
iich vouchers are to be paid 

ER5APAYROLL" $99.95 

Payroll" is a powerful and sophisticated, but easy to use payroll system that 
bps track of all government-required payroll information, Complete employee records 
[ maintained, and all necessary payroll calculations are performed automatically, with 
als displayed on screen for operator approval, A payroll can be run totally, automat i 
ly, or the operator can intervene to prevent a check from being printed, or to alter 
carnation on it If desired, totals may be posted to the VERSA LEDGER 1T“ system. 

ERSAlNVENTORY™ $99.95 

hsA INVENTORY" is a complete inventory control system that gives you instant access 
data on any item. VtRSAiNVENTORY™ keeps track of all information related to whal 
ns $re in stock, out of stock, on backorder, etc. r stores sales and pricing data, alerts 
h when an ilem falls below a preset reorder point, and allows you to enter and print 
pees directly or to link with the VERSARECEIVABLES" system. VERSAInvenTORY" prints 
needed inventory listings, reports of items below reorder point, inventory value re- 
rts, period and year-to-date sales reports, price lists, inventory checklists, etc. 
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VersaLedger ip $ 149.95 

VERSA LEDG ER 1F“ is a c omplete accou nting syst em that grows as your h osiness 
grows, VersaLedger If* can be used as a simple persona] checkbook register, 
expanded lo a small business bookkeeping system or developed into a large 
corporate general ledger system without any aeldittonal software 

• VersaLedger IT* gives you almost unlimited storage capacity 

(300 to 10,000 entries per month,, depending on the system), 

• stores all check and general ledger information forever, 

* prints tractor-feed checks, 

* handies multiple checkbooks and general ledgers, 

■ prims 17 customized accounting reports including check registers, 
balance sheets* income statements, transaction reports, account 
listings, etc, 

VersaLedger IP comes with a professionally written 160 page manual de 
signed for first time users. The VersaLedger IP manual will help you become 
quickly familiar with VehSaLeDGER IP, using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 


SATISFACTION GUARANTEED! 


Everv VERSA BUSINESS"" module is guaranteed tooutperform all other competitive systems, 
and al a traction of their cost. If you are not satisfied with any VERSABUSINESS'" module, you 
may return it within 30 days for a refund. Manuals for any VERSABUSINESS'" module may be 
purchased for each, credited toward a Eater purchase of that module. 


To Order: 

Write or cal! Toll-free (800) 43 1-2818 

(N.Y.iv residents call 911-425-1535) 

* add $3 for shipping in UPS areas * add $5 to CANADA or MEXICO 

* add for C.CXD. or non-UPS areas * add proper postage elsewhere 
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All prices and speciEicalicms subject In change / Delivery subject to availability. 
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We've got speed, performance and 3,000 new applications! 
to satisfy that appetite. 

Introducing the Digital Research CP/M Gold Card!" The 
pick of the hardware crop for your Apple® Computer 

Just plug it into any slot in your Applell, 11+ or He, and you 
get a new generation machine that runs CP/M Plus™ and 
all those programs it could never handle before. 

Impressive, but not surprising. After all, who better 
than the creators of CP/M®to perfect it for your Apple? 

And if you thought your Apple was a bit slow, chew on this/ 

We combined CP/M Plus, the Z80B microprocessor 
and optional Disk Cache to push your Apple to perform 
up to three times faster than any of the competition. 

With the speed to handle programs like dBase II™ 
in half the time. And we’ve included CBASIC®so you can write 
customized programs. 
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It even boosts your monitor’s CP/M output to full 80 column 
video. And those are just the basics. 

For serious programmers we 
also included a macro-assembler 
and symbolic debugger. Explaining 
it all in two complete manuals. 

It all comes down to this. Soon 

there will be two kinds of Apple users. 
Those with the CP/M Gold Card. And 
those who are still hungry for one. 


m DIGITAL 
RESEARCH 

We make computers work; 11 ' 


The products sod corporate logos referred to herein may be trademarks or registered trademarks til the carrpanies indicated 
The Dgtal Research logo and product are either trademark or negsterEd trademarks of Digital Research fcnc 
©1984 Digital Research tec All rights reserved 
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Update on Apple Macintosh 

and Lisa 2 


The Macintosh and Lisa 2 are out, 
although a few unpleasant surprises 
occurred between the deadline for 
my articles appearing in the Rebruary 
BYTE {pages 30 and 84, respectively) 
and Apple's formal announcement 
on January 24. In a word, the Macin¬ 
tosh (or Mac) is more expensive than 
we thought it would be. At one time, 
Apple had decided on a $1995 price 
for the basic Macintosh, but the com¬ 
pany changed this to $2495. Other 
changes include: Imagewriter (re¬ 
ported at $495), $495 if bought with 
a Mac, $595 otherwise; numeric key¬ 
pad, $129 (up from $99); second disk 
drive, $495 (up from $395). Apple 
also announced a 300-bps (bits per 
second) modem for $225 and a 
1200-bps modem for $495. 

Apple has also formed the Apple 
University Consortium (AUC) to 
"further the use of computers in 
higher education" by making "com¬ 
mitments to supply large numbers of 
its new Macintosh personal com¬ 
puters to 24 leading universities," in¬ 
cluding Yale, Stanford, Dartmouth, 
Brown, and the University of Michi¬ 
gan. Apple requires member univer¬ 
sities to create courseware and meet 
regularly together. Faculty and 
students will be able to buy Macin¬ 
toshes at reduced rates; a source 
close to the University of Utah, an 
AUC member, said that the prices 
were $1200 for students and $900 for 
faculty. 

Apple also announced three mem¬ 
bers of the Lisa 2 family: the Lisa 2, 
at $3495; the Lisa 2/5, at $4495; and 


Gregg Williams 
BYTE Senior Technical Editor 

the Lisa 2/10, at $5495. All units have 
512K bytes of memory and one 
3Y2-inch microfloppy-disk drive. The 
Lisa 2/5 adds an external 5-megabyte 
Profile hard disk, and the Lisa 2/10 
adds an internal 10-megabyte hard 
disk. Lisa 1 owners can upgrade to 
a Lisa 2/5 for free until June 1, $595 
afterward, or to a Lisa 2/10 for $2495. 
A 512K-byte memory upgrade Is 
$1495. The Macintosh operating sys¬ 
tem (needed for a Lisa computer to 
run Macintosh software) comes free 
with the Lisa 2 computer and is avail¬ 
able at extra cost for buyers of the 
Lisa 2/5 and 2/10. Apple also an¬ 
nounced Apple Bus, a low-cost local 
network that will allow Macintoshes, 
Lisas, and (later) Apple 11-family 
computers to share common periph¬ 
erals. 

Commentary 

Initial reaction to the Macintosh 
has been strongly, but not over- 
poweringly, favorable. A few tradi¬ 
tional computer users see the mouse, 
the windows, and the desktop 
metaphor as silly, useless frills, and 
others are outraged at the lack of col¬ 
or graphics, but most users are im¬ 
pressed by the machine and its 
capabilities. Still, some people have 
expressed concern about the relative¬ 
ly small 128K-byte RAM (random- 
access read/write memory) size, the 
lack of any computer language sent 
as part of the basic unit, and the 
inconvenience of the single disk 
drive. Although Apple has said 
nothing officially, it is widely be¬ 


lieved that Apple will offer a 512K- 
byte Macintosh upgrade by the end 
of 1984; since the Macintosh memory 
chips are soldered onto the printed- 
circuit board, this will not be a sim¬ 
ple upgrade that most users will want 
to do at home. The Macintosh is 
largely a computer of unparalleled vi¬ 
sion on Apple's part; however, that 
vision failed when the Mac was 
limited to 128K bytes of memory. 
It took no vision to see the need for 
a larger memory: much existing soft¬ 
ware (for the IBM PC, for example) 
already makes use of 256K- and 512K- 
byte memory spaces. 

At the current prices, a usable sys¬ 
tem (Macintosh with one language, 
Mac Paint/Mac Write, Imagewriter 
printer, and second disk drive) will 
now cost $3879 ($100 less if you buy 
the Imagewriter with the system). 
This is considerably more than the 
$2984 possible package price quoted 
in my February article. Marketing 
decisions have compromised Steve 
Jobs's vision of "something really in¬ 
expensive so that everyone can afford 
it." Also, the higher price will prob¬ 
ably decrease the influence of the 
machine on the market; this may 
make the difference between the 
Macintosh being just another suc¬ 
cessful computer rather than being 
the computer that is popular enough 
to be a surviving alternative to the 
looming IBM monopoly ■ 

Gregg Williams is a senior technical editor at 
BYTE . He can be reached at FOB 372, Hancock, 
NH 03449 , 
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Fitting Curves to Data 

The Simplex algorithm is the answer 

Marco S. Caceci and William P. Cacheris 
Florida State University 


Fitting functions to data is a fre¬ 
quent task in science and wherever 
you need to superimpose complex 
mathematical models on data. Most 
curve-fitting programs presently run¬ 
ning on microcomputers are either 
locally written, brute-force stepping 
procedures, or Newton-Ralphson 
algorithms in BASIC and FORTRAN 
that have passed hands dozens of 
times. The Simplex algorithm we use 
is relatively recent (1965) and has 
been applied to curve-fitting prob¬ 
lems only in the past few years, most¬ 
ly in academic circles. 

Consider a set of number pairs, x u 
yi; Vi* * * >; y n . It is easy to im¬ 
plement a linear fit, computing the 
parameters a and b of the '"best" 
straight line, y = a + foe, passing 
through the points. Some pocket cal¬ 
culators have the necessary routines 
in firmware. And there are programs 
available that can fit any set of points 
to a polynomial or some "well- 
behaved" function. It would be con¬ 
venient, however, to be able to fit sets 
of data points to more complicated 


functions, or, for that matter, to find 
an algorithm capable of fitting a set 
of data points to any function, no 
matter how complex. 

Within the speed and memory 
limitations of the computer on which 
it runs, the program Simp is capable 
of computing the parameter values 
that best fit a particular set of data 
points given an analytical function 
with any number of variables and pa¬ 
rameters. The program utilizes the 
Simplex algorithm and is written in 
Pascal/Z version 4.0. 

Problem Definition 

It is easier to understand curve fit¬ 
ting if you start with an example. As 
a typical case of experimental data 
that provides useful information 
through a complex function, consider 
the Michaelis-Menten kinetic theory 
of enzyme action. The Michaelis- 
Menten equation has the form 1 / = a 
X x / (b + x). Experimentally, you 
measure the initial reaction rates: y , 
for different substrate concentrations; 
x , in order to determine the value of 


constants; a and b. The a represents 
the maximum initial reaction rate and 
b the enzyme's affinity for the sub¬ 
strate. The problem lies in determin¬ 
ing the best values of a and b for a 
given set of x and y data. 

Figure 1 represents a set of six ex¬ 
perimental data points, x it y if and 
the curve described by the Michaelis- 
Menten function that best fits them. 
The points do not fall exactly on the 
curve because they are affected by ex¬ 
perimental error, and they are redun¬ 
dant. Two would be enough to define 
the curve, but by providing a larger 
number, the errors tend to cancel 
and possibly can be estimated. A fur¬ 
ther assumption that simplifies the 
mathematics (and is usually true) is 
that the X values are virtually error 
free; the only significant errors are in 
the experimental determination of 
the. y values. 

In the equation y = a x x t (b + x) f 
constants a and b do not vary within 
a set. Variables x and y do. The ex¬ 
perimenter varies x, the independent 
variable, freely during the experi- 
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ment; y t the dependent variable, is 
measured by the experiment, and its 
value (hopefully) depends on x , The 
Michaelis-Menten equation forms a 
model when applied to an experi¬ 
ment, and the constants in the equa¬ 
tion become the model's parameters. 
This model has, therefore, one in¬ 
dependent variable and one depen- 
dent variable and it is described by 
an equation with two parameters. To 
fit the curve you must estimate the 
"best" values for these parameters. 

You can use two strategies to obtain 
a fit: linear and nonlinear parametric 
fit. If the model contains only linear 
equations (integral powers of the 
variables), you can use a linear algo¬ 
rithm. The great advantage of linear 
methods is that the solution is often 
immediate, i.e., they don't require an 
indefinite number of iterations. The 
main disadvantage is that many func¬ 
tions are not, and cannot be reduced 
to, linear equations. 

The Michaelis-Menten equation in 
the example is not a linear equation, 
although you can manipulate it into 
a linear form. It is easy to prove that 
if you plot 1 iy versus 1/x, the result 
is a straight line whose slope is b/a f 
whose intercept is 1 la, and whose 
equation is 1/y = 1 la 4- bia x 1 lx. You 
can find good values for a and b by 
drawing or computing the "best" 
straight line through the "manipu¬ 
lated" experimental points according 
to the least-squares criterion. 

You can extend this approach by 
properly using matrix algebra to han¬ 
dle more than two parameters and/or 
polynomial expressions. It is general¬ 
ly not a good practice to transform 
nonlinear systems into linear ones 
even when it is possible. Not only is 
it somewhat cumbersome, since you 
must handle each different function 
in a different way, but the error 
distribution and the statistical weight 
of the data points change after such 
transformations. If you dorit deal 
with this properly, it can result in 
substantial inaccuracies. 

In general, to handle nonlinear 
functions you need nonlinear para¬ 
metric fits. Unfortunately, all general- 
purpose, non-linear, curve-fitting 
algorithms developed to date have 
one annoying feature—namely, they 



X 

Figure 1: Plot of experimental data: initial reaction rates (y) versus substrate concentration 
fx p ), The data obeys the Michaelis-Menten equation: y - a x x/fb + x). Note: the best-fit 
curve is also drawn. 


are recursive. You must adjust the 
parameters in an iterative way with 
no idea of how many repetitions you 
will need to achieve convergence or 
even, for that matter, if you can. Non¬ 
linear parametric fits also require ini¬ 
tial estimates of the values sought. 

The Response Surface 

Getting back to the example, you 
need a method for finding the best 
values of a and b for a set of x and y 
data using a nonlinear approach. 
And you must be able to generalize 
this method for any kind of function. 

First, you need a new representa¬ 
tion of the data. If you choose ar¬ 
bitrary values for a and fc, you can 
determine the corresponding values 
of y for each experimental x from the 
equation. Good values for a and b can 
adequately predict y values that are 
close to those experimentally mea¬ 
sured. 

Quantitatively, if you have n data 
points, label each value of the in¬ 
dependent variable as x lf x 2f ,,,, 


and each value of the dependent 
variable as y lf y 2t ..,, y n , Also, label 
your n predicted values (as calculated 
by the equation using certain values 
for a and fr) for the dependent vari¬ 
able y\ t y l 2/ ..y', Any pair of a and 
b values thus produces a set of y\ 
predicted values corresponding to 
the experimental x i set. 

The sum (y x - y' x ) 2 + (y 2 - y 2 ) 2 + 

... + (y n - y'J 1 is called the sum of 
the squared residuals (SS R ) and can 
be written Lfy t - y') z , The lower 
this sum is, the better the curve fits. 
This is called the least-squares 
criterion. For random errors random¬ 
ly distributed (usually a reasonable 
assumption), this is the best criterion 
of all. 

If the error distribution is not ran¬ 
dom but known, you can usually 
assign a statistical weight w i to each 
data point. The least-squares criterion 
will then minimize the sum: 5S* = 

a* (Vi - yd** 

Thus, the problem of finding the 
best values for a function's unknown 


BYTE May 1984 341 






Figure 2: Representation of the response surface , SS R versus a and b. The best values for 
a and b are those where the SS R value is the lowest. If you have poor a and b values, you 
will get large values for SS r 


parameters becomes the problem of 
finding the minimum of a new func¬ 
tion, SS R . In this example, we can 
picture a and b as the independent 
variables and SS s as the dependent 
one (figure 2). In general, if you have 
a function with n parameters to be 
optimized, SS R describes an (tt+1)- 
dimensional surface, called the re¬ 
sponse surface. If you have very bad 
parameter values, the surface point 
values are high* As you move toward 
better values, the response surface 
dips toward a minimum* 

Searching for the Minimum 

The best values of a and b lie at the 
minimum of the function SS R = 
'Li Wi (x/i - y') z , and you need to 
find this minimum. Before discuss¬ 
ing the Simplex algorithm, let's con¬ 
sider the most common alternatives. 

The stepwise descent strategy con¬ 
sists of adjusting one parameter at a 
time, sequentially, until you find a 
minimum along that parameter, and 
then repeating the process until all 
values are stable* This algorithm is 
relatively easy to program and will 
converge virtually all the time, but it 
can be extremely slow to run, espe¬ 
cially if there is a large number of 


parameters or any appreciable cor¬ 
relation between them. 

Steepest descent methods adjust 
the parameter values along the direc¬ 
tion of the response surface's fastest 
decrease. They involve fewer itera¬ 
tions, but they require knowledge or 
computation (by numerical differen¬ 
tiation) of SS R 's first derivatives* 


A simplex is a 
geometric figure that 
has one more vertex 
than the space in 
which it is defined has 
dimensions. 


The Newton-Ralphson algorithm 
(and its many descendants) is the 
most popular nonlinear, least-squares 
fitting algorithm today* Although it is 
mathematically complex and always 
prone to divergence, it is fast (espe¬ 
cially where the hardware supports 
matrix and floating-point operations), 
and speed is the most important con¬ 
sideration with computer time as ex¬ 
pensive as it is* 

Basically, the algorithm varies the 
parameters until the partial deriva¬ 


tives of SS R are all sufficiently close 
to zero. At each iteration, it computes 
the amount by which the parameters 
are changed, creating a square matrix 
that contains all the second deriva¬ 
tives of SS R/ then inverting this 
matrix and multiplying the result by 
the previous values of the first 
derivatives* 

This approach often gives rapid 
convergence, but it also suffers sub¬ 
stantial drawbacks* The program can 
diverge if it starts from inaccurate ini¬ 
tial guesses* Considerable truncation 
errors can occur in the partial 
derivatives' calculations and in the 
matrix inversions, particularly when 
the installation does not support 
double-precision formats. Also, the 
numerical calculation of all the par¬ 
tial derivatives at each repetition re¬ 
quires massive amounts of computa¬ 
tions. 

The Marquardt algorithm and 
other more recent methods are math¬ 
ematically equivalent to a mixture of 
the Newton-Ralphson and the steep 
est descent algorithms. It avoids the 
divergence problems of Newton- 
Ralphson without the unacceptable 
losses in speed* The amount and 
complexity of code generated in this 
way can, however, become sub¬ 
stantial* 

The Simplex method is relatively 
new; it was first proposed by J. A, 
Nedler and R. Mead in 1965. They 
used it to find mathematical function 
minimums* Since then, various ap¬ 
plications to fitting problems have 
been developed. 

A simplex is a geometric figure that 
has one more vertex than the space 
in which it is defined has dimen¬ 
sions. For example, a simplex on a 
plane (a two-dimensional space) is a 
triangle; a simplex in three-dimen¬ 
sional space is a tetrahedron, and so 
on* 

The basic idea in the Simplex 
method is to build a simplex in the 
M+1-dimensional space described 
by the parameters you want to fit. 
For example, in the Michaelis- 
Menten equation above, there are 
two parameters, a and b. You can 
consider them as axes in a plane on 
which we create a simplex (a tri¬ 
angle)* Each vertex is then character- 
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SemiDisk and SemiSpool: 
SURE-FIRE WAIT-REDUCTION! 



Time was, disk emulators were afraid of the dark. 
When your computer was turned off, or a power 
outage occurred, all your valuable data was lost. 
But the SemiDisk changed all that. Now, the 
optional Battery Backup Unit helps take the worry 
out of power interruptions. It keeps the SemiDisk 
powered for up to 5 hours during a power failure. 

Time was, you had to wait until your printer finished 
printing to use your computer. That's changed, too. 
Now, the SemiSpool print buffer in our Version 5.0 
software, running under CP/M 2.2, frees your 
computer for other tasks while your data is printing. 
With a capacity up to the size of the SemiDisk itself, 
you could implement an 8 Mbyte spooler! 

But one thing hasn’t changed. That’s our 
continuing commitment to supply the fastest, 
highest density, easiest to use, most compatible, 
and most cost-effective disk emulators in the 
world. 


SemiDisk. 

It’s the disk the others are trying to copy. 


lemiDisk Systems, Inc. 

O. Box GG Beaverton, OR 97075 (503) 642-3100 

CR&S*/NW, a S^iD^M^ppatl mputaf hulkHIn bOaM 300/1500 BAUD 
Dusk trademark of SemitJisli Syetamr Iiwl CopyhObt c 1 9a3$emiDfflk Systnma, Inc. Trademark Dniial Research 


OM9 


512Kbyte 
SemiDisk’i $1095 


me was, you thought you couldn’t afford a 
smiDisk. Now, you can't afford to be without one. 


me was, you had to wait for your disk drives. The 
imiDisk changed all that, giving you large, 
tremely fast disk emulators specifically designed 
' your computer. Much faster than floppies or 
rd disks, SemiDisk squeezes the last drop of 
rformance out of your computer. 


256K 512K 1Mbyte 


jmiDisk l.S-100 $895 $1095 $1795 

M PC $1095 $1795 

•tS-80 Model II $1095 $1795 

imiDisk n,S-100 $1395 $2095 

ittery Backup Unit $150 






























Where to buy Toshiba’s 
PI 351 and PI340 printers 



Figure 3: Two-dimensional simplex BWG illustrating the four mechanisms of movement: reflec¬ 
tion , expansion , contraction, shrinkage , B = vertex f W = worst vertex f R = reflected vertex , 
E = expanded vertex, C = contracted vertex , ami S = sJtrunten nertoes. 


ized by three values: a , fr, and the 
response SS W * 

To reach the lowest value of SS R , 
the program moves the simplex 
"downhill", accelerating and slow¬ 
ing down as needed. It follows the 
rule: find which vertex has the 
highest (worst) response and which 
has the lowest (best), then reject the 
highest and substitute another one 
for it. The program computes the 
new vertex according to one of these 
mechanisms: reflection, expansion, 
contraction, and shrinkage. 

If you want to create a reflected 
vertex, call d the distance from the 
worst vertex to M, the midpoint of 
all the other vertexes. For the triangle 
this is the distance from the vertex to 
the center of the line that connects 
the other two vertexes. The reflected 
vertex is located at a distance d from 
M on the line continuation that joins 
the rejected vertex to M, 

If the response of the reflected 
vertex is neither worse than the re¬ 
jected one nor better than the best 
one in the simplex, then the program 
accepts it. If the reflected vertex has 
a lower (better) response than the 
previous best, the program tests an 
expansion by reflecting twice the 
distance d, The expanded vertex is 
accepted if it has a lower response 
than the rejected one; otherwise, the 
program accepts the reflected one. 

If the reflected vertex has a higher 
(worse) response than the rejected 


vertex, the program tests a contrac¬ 
tion by moving the rejected one a 
distance of one-half d toward the 
midpoint. This contracted vertex is 
accepted if it produces a better 
(lower) response than the rejected 
one; otherwise, a shrinkage occurs 
and all vertexes, except the best one, 
move directly toward it by half of 
their original distance from it. 

Figure 3 illustrates these four 
mechanisms and figure 4 gives the 
rules of simplex movement in flow¬ 
chart form. Figure 5 shows an exam¬ 
ple of a simplex moving on SS/s 
contour plot for a two-parameter fit. 

It is possible to make various modi¬ 
fications to the present algorithm. 
One common variant substitutes the 
shrinkage with a contraction beyond 
point M. And you can change the 
coefficients for the reflection, expan¬ 
sion, and contraction within certain 
limits. 

The rules given above show dear¬ 
ly the advantages of the Simplex 
strategy: 

•Divergence is impossible, 

•You need to compute the response 
value only once or at most a few 
times for each iteration. 

•You don't need any knowledge of 
derivatives or numerical differentia¬ 
tion. This avoids rounding-off errors 
and allows the handling of non- 
coniinuous functions. 

•No matrix operation is involved. 
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Two ways to 
show off 
your IBM PC. 



There’s no better way to show 
off your IBM PC - or any other 
micro - than with the new line of 
Ibshiba printers.They offer state- 
of-the-art features, high reliability 
and low price. 

P1351 

The new Ibshiba P1351 printer 
has a unique high-density 24-pin 
dot-matrix print head. It lets you 
print crisp, clean letter copy at 
100 cps, draft copy at 192 cps. And 
with the software-selectable 
downloading fonts, you get to pick 
from a variety of type styles. 

The P1351 has more stuff to 
show. Like 180 x 180 dots-per- 


inch high-resolution 
graphics, 132-column- 
width platen (great for 
spreadsheets and Lotus™ 1-2-3™ 
data processing and graphics), 
Quine SPRINT 5™ emulation, 
and a choice of either a forms 
tractor or automatic sheet feeder. 

PI 340 

For considerably less, the new 
PL340 gives you just a little less. 
But it still has the same high- 
density 24-pin dot-matrix print 
head, the 180 x 180 dots-per-inch 
graphics resolution, and the Qume 
SPRINT 5 emulation. In addition 
to true proportional spacing and a 


built-in forms 
tractor. Whichever 
printer you choose, you also 
get nationwide service within 
24 hours by Western Union 
technicians. 

So the choice is yours. But 
when you choose Tbshiba, you 
know youVe putting on the 
best show possible. 

For more information, call one 
of the distributors listed on the 
adjacent page. 


IBM PC to Pi340 and P1361 graphics utilizes PaperScreen 
and the IBM PC with color graphics adaptor IBM PC ia a 
trademark of International Business Machines. Lotus and 
1-2-3 are trademarks of Lotus Development Corporation. 
SPRINT 5 is a trademark of Qume Corporation. 

© 1984 Ibshiba America, Inc. 
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Figure 4: Flowchart of the Simplex algorithm. 


Every function that you can write 
as computer code, you can optimize 
with the Simplex algorithm. In par¬ 
ticular, to implement contour condi¬ 
tions, such as "parameter r must be 
positive, parameter s must be be¬ 
tween one and ten, etc.," you assign 
very high values to SS R points corre¬ 
sponding to out-of-boundary param¬ 
eter values to prevent the simplex 
from ever entering these regions. 


Program Description 

Simp (listing 1) is written in 
Pascal/Z (Ithaca Intersystems) version 
4.0 to run under the CP/M-80 oper¬ 
ating system. This example contains 
about 200 statements and compiles 
into 19K bytes. Despite the care taken 
to try to avoid any nonstandard 
(Jensen and Wirth) expressions, some 
I/O (input/output) expressions are 
not standard, and you should be 


cautious about transporting Simp to 
other compilers. A version running 
on a Control Data Cyber-76 main¬ 
frame (Pascal 6000.3.4.0 compiler) is 
also presently available, and a BASIC 
translation for the Atari microcom¬ 
puter is coming soon. To date. Simp 
has been used to fit functions with 
up to nine adjustable parameters, up 
to 200 data points, and two indepen¬ 
dent variables. The speed and mem¬ 
ory limitations of the machine on 
which the program runs define the 
upper limit on these numbers. 

To operate the program, you need 
only modify the function declaration 
and, in some cases, the constants' as¬ 
signments and the I/O procedures. 
The only constants you must modify 
to accommodate different models 
are: m, the number of parameters to 
be fit; possibly tivpp, the total number 
of variables per data point; and mnp, 
the maximum number of data points. 
In the present example, nvpp is 2 (1 
independent variable, x , and 1 de¬ 
pendent one, y) and mnp is 200. 

The program input is in a disk file 
whose name is appended to the 
CP/M command. Procedure enter 
reads the input file. Simp directs enter 
to produce a screen output. If any 
error exists in the input file, you can 
easily detect it at this stage. If there 
are no errors. Simp redirects the out¬ 
put to the printer and invokes enter 
again. If you need additional data in¬ 
put or preprocessing of the data, you 
must modify procedure enter accord¬ 
ingly. 

Next, Simp computes the starting 
simplex values, represented as a 
square matrix n x n, where n is the 
number of parameters you want to fit 
plus one. Each matrix row is a dif¬ 
ferent vertex, for which the first n~ 1 
columns are the individual parameter 
values, and the nth column stores the 
response value to be minimized from 
the procedure sum_jof_residuals. 

Procedure sum_o/_residua/s re¬ 
ceives a set of parameter values, and 
from these, combined with the exper¬ 
imental data, computes the response 
surface value at the corresponding 
point. That is, it computes the sum 
of the squares of the differences be¬ 
tween individual experimental de¬ 
pendent variable values and those 
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Figure 5: An example of the simplex moving on the response surface's contour plot. 


calculated for the same independent 
variable values using the parameters 
being tested. 

In this example, procedure 

sum _ of _ residuals gives identical 

statistical weight to all data points. In 
circumstances where the data points' 
statistical weight is not constant, you 
should modify the procedure. 

Function / computes a single 
dependent variable value, y\ from 
the parameters and a given indepen¬ 
dent variable value. The program 
spends most of its time in this func¬ 
tion, and you should be extremely 
careful to optimize its speed. 

Simp calls procedure order to iden¬ 
tify the highest and lowest values of 
the parameters and the response sur¬ 
face from among all the vertexes. It 
uses this information to compute the 
errors and make the decisions for the 
simplex's next movement. After Simp 
computes the vertexes of the first 
simplex from your initial guesses and 
their increments, procedure first out¬ 
puts the values to the printer and 
then to the screen, as directed by the 
main part of the program. 


The main program loop moves the 
simplex according to the rules 
previously given. Procedure new_ 
vertex substitutes the rejected vertex 
with a new one. Simp exits the loop 
when the error (the percent dif¬ 
ference between the extreme values) 
for all parameters falls below the 
necessary limits or reaches the max¬ 
imum number of iterations. At each 
repetition new^vertex displays the 
new accepted vertex's values on the 
screen. 

Once the program exits the main 
loop, procedure report directs the 
results to the screen and the printer. 
It also creates two files on the default 
disk drive, FIT.DAT and ERR.DAT. 
FIT. DAT contains the fitted points, 
that is, the (x u y\) data points, 
where Simp copies the input x x 
values and computes their corre¬ 
sponding y ' s using a and b's 
estimated values. ERR,DAT contains 
the (x ir dyj data points, where the 
x ( s are from the input and the dy ' s 
are from the computed residuals (the 
quantities y* - y'}. Both files begin 
with a series of six separated ones 


followed by the number of data 
points and then the data points 
themselves. If you need to post- 
process the data or if you change 
nvpp f procedure report will require 
modifications. 

Program Operation 

You must create an executable file, 
SIMP.COM, from the source file, 
SIMP.PAS. In Pascal/Z, this is done 
by executing: 

A > pascal 56 simp 

This creates SEMP.SRC. 
A>pasopt simp 

Optional optimizer. It saves a 
few bytes. 

A>asmbl main , simp/rel 

Creates SIMP.REL relocatable 
file. 

A>link simpfmsimp/e 

Creates SIMRCOM object code 
file. 

The command A > simp < in file > in¬ 
vokes the program where < infile > is 
a valid CP/M filename. The disk in¬ 
put file, < infile >, is organized as 
follows: 

•the maximum number of itera¬ 
tions (integer). Zero gives an in¬ 
finite loop. Very generally speak¬ 
ing, the program usually con¬ 
verges in less than 20 x m 2 
repetitions. 

•your initial parameter guesses 
(m floating points). 

•your initial parameter in¬ 
crements (m floating points). 0.0 
blocks the corresponding pa¬ 
rameter. The recommended 
values are one-tenth to one-half 
of your initial guesses. 

•the maximum errors allowed 
(m + 1 floating points—one for 
each parameter and one for the 
sum of the squares of the 
residuals). The recommended 
values are IE — 4 to IE - 6. 

•the data {x n , y„; x„, y„; .. x„, 

yj- 


The program tolerates different in¬ 
put formats and any separator (space, 
tab, carriage return, line feed) should 
work. It is essential, though, to ter¬ 
minate the input file without any 

continued on page 360 
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90 00- 

opniern Context MBA 

417.00* Pelor Norton Honon umts 

48.00" 

Ooncoplunl Inalr. Desfr Orgamzer 

1SG.Hr RoeesnU PtoJfey Venrfon 3.0 

70.M" 

Digital He-a*wch CP M-PO 

33,00' flogut were SPf 

78.00’ 

Fonk Softwer* Sideways 

moo- Software Publishing PFS File 

82.00" 

Lotus Development Lotos 1-2-3 

CALL Software PubiiBTung PFS Graph 

42 CO- 

MDBS /OMwtKige Vltr.. 

775 i »■ Software Pitotishjng PFS flepon 

80 00" 

Micro Rim H Base 4000 

2H3.1SO" Software PuWiatong PFS' Write 

42 00* 

Micro so fl C Compiler 

300.00" Sollword Sysloma M^iiWare 

280.00" 

Microsoft Pustaf Gompnw 

210.00' Sorclm Supercatt It1 

217.00* 

Micro soft Word with Mouse 

200,00" SP1 Open Access 

3*0.00" 


HARDWARE 

£■1 nfltU In 


Amdgk video 300 
Amdek viaw 3GOA 
Amdek Video 3lOA 
Amdek MAt mufflpto 4-to- i 
display (WJJfd 

Anchor Mack XU, lowest priced 
Hayes compatible t?0QBP$ 
WJttoilf /ftQijQfi* 

Apparat 5J2K HAM Card w OH 

AST Sut-Peck Ptos-OK 

AST Kf*Q*p!u1 1 i-QK 

AST I’D Ptos H 

AST Any Pod Option 

'MG «. SPK , f.-O +J 

Epson FX-flp 

Epaon FJMdtf 

Ep«n RJf-flO 

Epson Epson tp 

IBM pm* tflW# 

Hiv» S/nartnottem 300 
Hayw Smarimpdem 12QQB 
Hnrpylpi Grop/tes Card 
IDS Pnsm 132C (color, 

Mail 4 options) 

IDS Pnsm Id JSM canto 
Kraft Analog joystick 
M*yn«d fipppy £kslf Contooflef 
Maynard WSl 10Mb Interna) 
Herd DtskiMiDtrfvnctton 

Maynard ivs? tom tmrna) 

Hard Disk'Floppy Continuer 
M*yn=ird WS3 Tt/AfO toleWWU 
Wand Orjrfc.'SandSJan 
Memory WOK 
MEG Notebook Computer 


*11 kW 
130.00' 
140..W* 
415,00* 

230.00' 

9200* 

Z10-W 

210.00* 

w.«r 

».«P 

CALL 

CALL 


tf.OOj 

fB.WJ 

12.60) 

<2-501 

(5.00) 


(2m 
( 2 m 
(2 50) 
(2.50) 
0 00 ) 


163.00" 

mw 

330,00' 
1.300.00* 

20.00* 

».sr 

IS&W 

B55.M* 

WOW- 


P.60/ 
12 50) 

(so.oo) 

It.00) 
(2.50) 
(2-50) 
(17.60) 

(19.20) 


Wholesale 

Price 

WEC Spimvnter 3550 35 CPS S1.604.00* f32 001 
leffaf-puamy pfinien 

NEC 2050 SpSJftWdlSf 20 CPS 
GkldaEa .ML 92 P 
Okldala ML93P 
OkUtlt 4PM 10 Oodafa Cable 

FtoriySt Mbrniitototfie Gard 

Paradise iUHIV. RSCH.I MuJIV- 
Sapiay card 

Prince Ion Grepftlcs rfA 1 2 

OvUdrim Quad Color 1 
Dun» Halt Hofaftf D$ OD 
Disk Daves (IBM Portable 
Ournn sprjnr n 4$ CpS 

Qume Spnnr ti 55 CPS 
Quota IBM 1FCE w csOto 
Oum* daisy mam 
Qume RifiDmTS 
STB Qraptvx Plus 

stb Gtock opdon 

Tan don TMlQO-2 
(DS'ODlB jW eqwv) 

TallgrHss 20Mb HardtKe 
Tava Tava PC IBM ComDSIrWa 1,650,00' tf.CWJ 
feomptoto systeflU 

Tr*n*iar T2GP. f5 CPS IStW 307 Hr I'fi.se.f 
duality printer 

U3I h - 3 Monitor ()2 ember} 133.00* '3,001 


B65.00" H/ SOI 
CALL 
CALL 

20.75* (1 00) 
MS .50* (2.50) 
345.00* 12.50} 

CALL 

191 W (2.50? 

390.00* 

1.240.00- (24.40) 
S.359.00* 127 16) 
72,00* (2.50) 
B.00" 

6 - 00 " 

297.00* i'ZSOJ 
30-00" (1 00) 
20000* (4.00) 


2,310.10" (4020) 


JV.J 


MEMORY 


‘ 64 K Memory Set tor IBM PC. S4S.90* fl 00/ 

compaftLlej, -ft memory Hoards 
In&talialiDTi of Memory on board 10.00 
* fl t 16) grand Kama DS CD OUskeJtos. 22.50* r2 0E/J 
e f&O* Ol 161 


‘PC NETWORK Members pay |u£l B^e abdve the wholesale price. plus Shipping. 

All Prices Cash. On credit card orders there is a 3* n service charge 


Low prices, fast home delivery 
and two software rental libraries 
are only the beginning! The 
NETWORK is your source for 
everything from memory chips 
to mainframes—and it's all 
just 8% above wholesale, 
plus shipping. 

HARDWARE 

Monitors (color and monochrome) 


Complete Systems 

Disk Drives (full/half height, add-on add-in) 
Multi-Function Boards 
Graphics Boards 
Modems 

Local Area Networks 

Memory Chips (ali speeds available) 

S-100 Components 

SOFTWARE {rent or buy!) 

Available in most major system 
formats. 


Business 

Recreational 

Compilers 

Word Processors 

Utilities 

Scientific 

Data Bases 

Educational 

Graphics 


CP'NLM$.'DQS 
CPM-00 
CPM-aS 
MS-DOS 
PC-DOS 
Apple-DOS 
TRS-DOS 
And More! 


SUPPLIES a ACCESSORIES 

Blank Diskettes Print Wheels 

(all formats) Cables 

Paper Slock An d More! 

Ribbons 


Choose hardware and 
software from hundreds of 
manufacturers, including: 


Altos 

■ Microsoft 

Amdek 

• Morrow 

Apparat 

• Motorola 

AST 

• NEC 

Ashton-Tate 

• Northstar 

Atari 

• Okidata 

CDC 

• Peach Tree 

Coleco 

* Princeton 

Columbia 

• Quadram 

Commodore 

■ Sanyo 

Corona 

• Sierra 

Cromemco 

On-Line 

DEC 

■ Software 

Digital 

Publishing 

Research 

• Softword 

Eagle 

• Tandon 

Epson 

• Tecmar 

Franklin 

• Texas 

Hayes 

Instruments 

IBM 

• Toshiba 

IUS 

• Visicorp 

Lotus 

• Xerox 

MicroPro 

• Zenith 


Buy a! jusl B% 
PRICES, plus 


|* THE NETWORK * MEMBERSHIP APPLICATION - 

■ PJsase enroll me as a member ol The NETWORK 


1. REAL BUYING CLOUT—Bu 

above DEALER WHOLESALE 
Shipping. 

2. SHOP-AT-HOME CATALOG 

3. KNOWLEDGEABLE CONSULTANTS 

4. INSURED FAST HOME DELIVERY 

5. OPTIONAL BUSINESS SOFTWARE 

RENTAL LIBRARY- Rent business soft- 
ware at just 20%-25% of The NETWORK’S I Please check all bones that apply 
low prl«* far eT-dey period (plus a 3-day I , pi , , 

grace period for return shipping) 100% of your 
rental fee applies towards purchase. 

6. OPTIONAL GAME SOFTWARE RENT¬ 
AL LIBRARY- All the same conditions app¬ 
ly as for beneiii five 


| aod rush my catalog featuring lhousands of compuler 

I hardware and software produces, all at iu^i above 
DEALER WHOLESALE PRICES I will also recede all 
the omsr exclusive, money-saving services available Id 
a Members, t am undei no obligation to buy anything My 
| complete satisfaction is guaranteed 


7. SPECIAL SAVINGS BULLETINS 

8. DISCOUNT BOOK LIBRARY 

9. MEMBERSHIP GUARANTEE 
10. PRODUCT GUARANTEE 


Basic Membership 

1 □ One-year membership for SB 
z □ Two-year membership for $15 (SAVE $1) 

I □ Business Software Rental Library for S30 add'l 
■ per year—members only 

I D Games Software Rental Library for $10 add) 
per year—members only 


When ordering, be sure to piovlde us with 
your lype of computer, amount ol memory, 
number and type of disk drives and type of 
monitor (color or monochrome). 


C 


CALL TOLL FREE 

1 -800-621 -S-A-V-E 

In Illinois call (312) 280-0002 

Your Membership Validation Number' 

You can validate your membership number 
and. if you wish, piace your first money- 
saving order over the phone by using your 
^ V VISA. MASTERCARD or AMERICAN EX- 
PRESS Our knowledgeabia service consut- 
tanis are on duty Mon-Frr 8 AM to 7 PM Sat 
r^ l 9 AM to b PM CST 

Call now .Join the NETWORK ] 
and atari saving today! 

PERSONAL COMPUTER NETWORK 
320 West Ohio 
Chicago, Illinois 60610 

Ail Hams subject io availability, 
prices subset to change without notice 
Copyright 1M4 PC NETWORK 'INC 


per year—members only 

I Special VJ.P. Membership 600 

* Includes advance notification 

I ol special limrted-quantity merchandise. 

□ One-year membership for St 5 

I D Two-year membership lor $25 (SAVE $5| 

□ BOTH Business and Game Software 

I Rental Librar ies lor $35 add I per 

year—Extended 10-day renlaf to V I P 
members only 

Bill my credit card: □ VISA 

I D MasletCard □ Amencari Express ^_ 

Accounl Number' mo ye 

i i i i r rrm i i i i i i i i 


I D Check or money order enciosed tor $_ 

Name___ 

| Address_ 

City__Stale. 


-.Apt. No-- 

ZIP 


Telephone (_ 


| My eompuler(a) is: DIBM PC □ Apple 11 DTRS-B0 
□ Atan □Commodore Other___ 


Signature m' 


Circle 304 on Inquiry card. 


I 

I 

(Signalun to vaiidne m^mtwrahipj 
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Listing 1: Compiled listing of the program, Simp. It is written in Pascal/Z (Ithaca Intersystems) version 4,0 to run under the CP/M operating 
system. 


Line Stmt Level 
1 1 0 

2 10 

3 1 O 

4 10 

5 l 0 

6 1 0 

7 1 O 

B 1 0 

9 1 0 

10 10 

11 1 0 

12 1 1 

13 11 

14 1 1 

15 1 1 

16 1 1 

17 1 1 

IB 1 1 

19 1 1 

20 1 1 

21 1 1 

22 1 1 

23 1 1 

24 1 1 

25 1 1 

26 1 1 

27 1 1 

20 1 1 

29 1 1 

30 1 1 

31 1 1 

32 1 1 

33 1 1 

34 1 1 

35 1 1 

36 1 1 

37 1 1 

30 1 1 

39 1 1 

40 1 1 

41 1 1 

42 1 1 

43 1 1 

44 1 1 

45 1 1 

46 1 1 

47 1 1 

40 1 1 

49 1 1 

50 1 1 

51 1 1 

52 1 1 

53 1 1 

54 1 2 

55 2 2 

56 2 1 

57 2 1 

58 2 1 

59 2 1 

60 2 1 

61 2 1 

62 2 1 

63 2 2 


program simp; (curve fitting with the simplex algorithm! 

{this example fits data to a Michael is-flenten function} 

[by Marco Caceci, with help from William Caceris. 1983* 

(Chem. Dept. Florida State University Tallahassee FL323Q6! 
{no copy-right. SSSD floppy disk copies on request! 

{see Nelder J.A. R. Mead, Computer J. 7, 308 <1965) and > 
{L.A- Yarbro & S.M. Doming,Anal. Chiro. Acta 74, 391 (1974)} 

const date = * 5/22/83"; 

memo = 


fit of a Mi chael i s-Men t en function : v=ax/ (b+x) ” ; 

m “ 2| {number of parameters to fit} 

nvpp = 2; {total number of vars per data point} 

n “ m + 1 ; {some compilers don ? t like this} 

mnp = 200; {maximum number of data points! 

alfa = 1*0; {reflection coefficient* >0! 

beta = 0.5; {contraction coefficient* Otol! 

gamma = 2.0; (expansion coefficient* >1} 


type 


var 


1 w 

page 

root 2 

vector 

datarow 

index 

done 


5; 

12 ; 

U414214; 
arrayE L.n] 


(width of line in data fields+1! 


array C1. 
0*.255; 
boolean; 
index; 
arrayC1. 


of real; 
nvpp 2 of real; 

{convergence! 


: integer; 


h* 1 
np* 

maxiter * 
niter 
next* 
center * 

by all vertexes 
mean* error* 
maxerr, 


nl of index;(number high/low paramts! 
{number of data points! 

{max number iterations! 

(number of iterations ! 

{new vertex to be tested! 

{center of hyperplane described 
of the simplex excluding the worst! 


P* d ? 

step s 

si mp s 

data : 

fname s 

din* dout: 


(maximum error accepted! 

{to compute first simplex! 
vector; (input starting steps! 

array[l,.nl of vector; {the simplex! 

arravt1.*mnp! of datarow; (the data! 

arrayCl*.141 of char; {filename! 

text; {input* output! 


{' v 


rv'V'V'V 'V' 'V 1 




u'^'VAr'V'V J'V 'V "u 'W'V "V 'b'U'V'V'V iv 1 


function f (x : vector; ds datarow) : real; 

{x(l..m) the parameters* d has the data! 

begin 

f : = x C 11 I dtl] / (xC21 + dCll) 

end; 






procedure sum_of_residuals (var x : vector); 

{computes the sum of the squares of the residuals! 
{x(l..m> passes parameters. Result returned in x(n>! 
var i ; index; 

begin 
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Listing 1 continued on page 354 



VISUAL 1050 Personal Computer System 



jmmunications, BASIC and More .. .You get Terminal 
tmulation software which turns your VISUAL 1050 into a 
powerful ASCII terminal for dial-up access to remote 
lomputer resources. And you get CBASIC" for custom 
programming applications. CP/M Plus,' a new and 
iproved release of CP/WI, allows your VISUAL 1050 
i support hundreds of popular third-party packages. 


Standard printer and communication ports. Rugged 
93-key keyboard with special WordStar engravings. 
You can't buy a more complete hardware and software 
solution at anywhere near the price, 


Jnbeatable Value $2,695 is the total retail price for the 
/ISUAL 1050. You get the best and most popular software 
packages, ready to run on hardware which offers the 
aatures and quality you should demand.Two high 
bapacity disc drives. 128K memory standard. 

Fast, bit-mapped graphics. Full si2e green screen. 


See for yourself' 


Visual Technology incorporated 
540 Main St reel .Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 

'Registered trademark of Visual Technology Incorporated 


Circle 398 on inquiry card. 


Complete Solution The VISUAL 1050 is an 
jdvanced personal computer system designed 
Ispecially for managers and professionals. 

] comes complete with top-rated software and 
jigh-performance hardware... all fully eonfig- 
Ired for easy set-up and simple operation. 

[he VISUAL 1050 costs much less than other 
ll-feature personal computers and comes 
J/ith everything you need to tackle important 
Jrofessionai jobs, right out of the box. 

k/ords, Numbers and Graphics The VISUAL 
350 solves more professional problems than 
Iny other computer in its class. Whether you 
work with words, numbers, or graphics, the 
flSUAL 1050 speaks your language. You get 
VordStar," Mail Merge,’ Multiplan' and Digital 
Research’s DR Graph "... leading software 
packages for word processing, spreadsheet 
Ind graphics. And all have been specially 
Idapted to share data and perform as an inte¬ 
grated software family, 



VISUAL 

1050 

IBM PC 

Apple' lie 

DEC 

Rainbow 

Base System Price 1 . . 

S2 m 

$2,750 

$2,390 

$3,495 

Serial Pori (R5232). 

STANDARD 

$119 

5195 

2 STANDARD 

Parallel Pori.. . . 

STANDARD 

sins 

$190 

STANDARD 

Bit-Mapped Graphics. .... 

STANDARD 

$240 

STANDARD 

$845 

Word Processing Software , . 

STANDARD 

$200-1500 

$2QO-S50Q 

$200-5500 

Spreadsheet Software 

STANDARD 

$200-$300 

S2QQS30Q 

$2005300 

Business Graphics Software 

STANDARD 

$20D-$4G0 

$200-5400 

$20D-$4QG 

Communications Software . 

STANDARD 

S10D-S200 

$100-5200 

STANDARD 

COMPLETE SOLUTION PRICE 

$2,695 

S3.928-$4.62fl 

53.465-$4,165 


Dual Drive Capacity 

800 KB 

640 KB 

280 KB 

800 KB 

Graphics Restitution . . 

640 X 300 

640 x 200 

280x192 

800x240 

Keys on Keytroard. 

93 

83 

63 

105 

Standard Memory . 

128K 

64K 

64K 

64K 

Optional Winchester. 

YIS 

YES 

YES 

YES 

Trtt and Swivel Display. 

YES 

m 

NO 

NO 

1—InclLMSes CPU Slaraterd Memory, Keyboard, Display. Two Disc Drives, and Dperaiinff System 

flastfd on msiufacteras' H-ilormaSKVi available Fetwary, i%4 VISUAL 1050 includes 12$I User Memory standard 

- 
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Get big performance 
from your small 
computer for just $2.95! 


...with the latest information on 
Interactive computing. Incompatibility, New BASIC 
applications. Computer simulations. Data Hie 
development and maintenance, CP/M and its uses, 
Writing more advanced programs. Algorithms, 
and more. 


2nd Edition 


TheBASK 




Encyclopedia of the 
BASIC Computer Language 


lake this 5-volume J 

Programming Library I 

(a $76.65 retail value) for 1 
$2.95 as your introduction to* 
the Small Computer Book Clu 


David A Lien 


TRSr^a - vm ‘ 'dU ■ DEC ‘ AK 
•Itc ■ tiEMffl ■■- PAO*RC- 

1 ; TEJCMJ /iMfluMENTG ■ fet 

plus '<WBn ato oYHijpe 


You simply agree to buy 0 more books—of handsome discounts—within the next 12 months. 


In the ever changing computer field, new techniques 
and applications seem to happen overnight.. .develop¬ 
ments in software, design modifications in hardware, 
innovative programming techniques, and more! 

Keeping current on the latest trends is essential... but it 
con be almost a full-time job. That's why we created the 
Smoll Computer Book Club, With books by some of the 
most respected authors in rhe field, we'll keep you up-to- 
date with rhe rapidly changing world of computers. You'll 
get steady training that wilf both refine and broaden your 
small computer talents... talents that will help you get 
more out of the time you spend "on-line." 

A division of The Library of Computer and information 
Sciences—the oldest, largest, and most respected com¬ 
puter book club in rhe world—the Smqll Computer Book 
Club gives you access to virtually every important com¬ 
puter topic. 

What can the Programming 
Library do for you? 

The 5-volume Programming Library will challenge your 
knowledge and expand your capabilities... reaching you 
to get more from your small computer than you ever 
thought possible! 

Master virtually every 
BASIC application. 

1. THE BASIC HANDBOOK: Encyclopedia of the Basic 
Computer Language, by David A. Lien, is an invaluable 
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tool, whether you operate a "bottom-of-rhe-line" pock 
micro or a megabyte system. 

You'll learn all there is to know about rhe uses of 
BASIC, as welt as what to do about the problem of 
incompatibility 

Plus, THE BASIC HANDBOOK explains virtually every 
significant BASIC language feature of practically every 
BASIC-speaking computer in the world. It is rhe most 
complete collection of BASIC words ever, with strategies 
programmers can use ro convert rhe many different 
'dialects'' to their computers. Publishers Price: SI 9.9; 

Make your ideas become reality. 

2. BASIC AND THE PERSONAL COMPUTER, by Thomas/ 
Dwyer and Margot Critchfield, gives you the resources 
you need to really take advantage of your computer's fi 
capacity 

the best introduction to programming in BASIC and 
extended BASIC, this book wilfenable you ro learn BASH 
within eight hours, and to do almost anything else you 
want—write programs, sort data, and much more.. .all 
with step-by-step examples. 

There are also sections on computer graphics, prograr 
development, databases, word processing, computer 
simulations, and more. Publisher's Price: S15.5! 

Understand CP/M and its uses. 

3. CP/M AND THE PERSONAL COMPUTER, by Thomas f 
Dwyer and Margot Critchfield, is on informative overviev 
of how CP/M works and how to apply CP/M ro profes- 






EXAMINE 


FOR 10 DAYS, 


THE 

LITHE BOOK 
OF 

MSIC STYLE 


nctl ond persona! computing. 

You'll get down-to-earth explonorions that break CP/M 
ito basic components for easy mastery of filing, debug- 
ing, editing, information flow, and more. The volume 
ncrions as o complete guide to this microcomputer disk 
berating system. There's even coverage of how to use 
jopular commercial CP/M application programs in four 
ajor areas: word processing, spread sheets, database 
anagemenr, and accounting systems. 

Publishers Price: $19.95. 

programs you can read. 

4. THE LITTLE BOOK OF BASIC STYLE: How to Write o 
■ogram You Can Read, by John Nevison, challenges 
ie reader to go beyond computer literacy to fluency, 
aches you how to write programs of less than one 
age, encourages thoughtful program organization, 
id more. 

Covering everything from algorithms andgames to 
jroblem solving and programming, THE LITTLE BOOK OF 
‘ "1C STYLE is o comprehensive guide that not only will 
ach you the rules to follow but explain why they are 
cessary. Publisher’s Price: $8.25. 

Use data files on microcomputers. 

5. DATA FILE PROGRAMMING IN BASIC: A Self-Teaching 
Juide, by LeRoy Finkel and Jerald R. Brown, is the first 
?lf-insrructional manual in clear, non-rechnical lan- 
|uage, for both hobbyists and professionals who want 

i add data file programming to their computing 
apabilities. 


Data files are the key to using microcomputers effec¬ 
tively—whether for business or personal applications. 

Yet, being able to set up and maintain data files is 
beyond most peopled capabilities. But with DATA FILE 
PROGRAMMING IN BASIC, you’ll grasp the necessary 
techniques quickly and easily. Includes step-by-step in¬ 
structions for programming, data file maintenance, and 
modification of commercial programs. 

4 Good Reasons to Join Pub " sherSPrlce:>12 ' 95 ' 

1. The Finest Books. Of the hundreds of books submitted to us each 
yeor, only ihe very finest are selecred ond offered. Moreover; our books 
ore always of equal quality to publishers editions, never economy 
editions. 

2. Big Savings. In addition to getting the Programming Library for 
$2.95 when you join, you keep saving substantially—up to 30% and 
occasionally even more, (For example, your total savings as a rriai 
member—Including this introductory offer—con easily be over 50%. 
Thors like getting every other book free!) 

3. Bonus Books. Also, you will immediately become eligible ro 
participate in our Bonus Book Plan, with savings up ro 70% off the 
publishers' prices. 

4. Convenient Service. At 3-4 week intervals (16 rimes per year; you 

will receive the Book Club News, describing the Main Selection ond 
Alternate Selections, together with a dated reply card. If you want rhe 
Main Selection, do nothing ond it will be sent to you automatically If 
you prefer another select!on, or no book or oil, simply indicate your 
choice on the card, and return ir by rhe date specified. You will hove at 
least 10 days to decide. If, because of late mail delivery of the News, 
you should receive o book you do not wont, we guarantee return 
postage._ 

If the reply card has been removed, please write to; the 5moil 
Computer Book Club, Dept. Y-AF6, Riverside, NJ. 06075 to obtain 
membership information ond an application. 
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Listing 

64 

1 continued; 

2 

2 

xCn3 2 = 0-0; 

65 

3 

2 

■for i 2=1 to np do 

66 

4 

3 

begin 

67 

5 

4 

x Cn 3 - = xtn3 + sqr t-f (x f dataLi 3) - dataC i , 21) 

68 

6 

4 

end {loop} 

69 

6 

3 

end; (sum^of_residuals! 

70 

6 

1 


71 

6 

1 

^ 'V'VV'V'V'V'V'^ 'V 'V "j ■v'V'W'Vi'W'V'V 'V'V'V'V'V'V (viv'V'V'V^ I V'V'ii^ < ViAj'VrV'V<\i J V , \( l V 'V'V'V'V'VV'V'V'SiAi 

72 

6 

1 


73 

6 

1 


74 

6 

1 

procedure enter; -Centers data -from disk tile fname 

75 

6 

1 

■file must terminate with EOF 

76 

6 

1 

immediately after last number- 

77 

6 

1 

data in the orders 

70 

6 

1 

-maximum number iterations, 

79 

6 

1 

-starting point coordinates 

80 

6 

1 

-starting increments 

B1 

6 

1 

-maximum errors 

B2 

6 

1 

-data 3- 

83 

6 

1 


84 

6 

1 

begin tenter! 

85 

6 

2 

wr i te (dout 5 ? SIMPLEX optimization version M; 

06 

7 

2 

write(dout,date); 

87 

a 

2 

wri teln (dout, ? 0 MC/BC FSUM; 

88 

9 

2 

wr i t el n(dout,memo); 

89 

10 

2 

writeln<dout,* accessing file ? ,fname); 

90 

n 

2 

read <din,maxi ter); 

91 

12 

2 

wri tel n (dout, r max number o-F iterations is a= ? * max iter 

92 

13 

2 

writetdout, ' start coord-r) ; 


14 

2 

for i s= 1 to m do 

94 

15 

3 

begin 

95 

16 

4 

read(d i n, simp C 1, i 3 ) ; 

96 

17 

4 

if (i mod lw) = 0 then writeln(dout); 

97 

19 

4 

write(dout,simpCl,i3) 

98 

20 

4 

end; 

99 

20 

2 

writeln(dout); 

100 

21 

*-y 

JL 

wri te (dout, start steps; ? >; 

101 

22 

2 

for i 2 = 1 to m do 

102 

23 

3 

begi n 

103 

24 

4 

read(din,stepEi3); 

104 

25 

4 

if (i mod Iw) = 0 then writeln(dout); 

105 

27 

4 

write(dout , stepEi3 ) 

106 

28 

4 

end; 

107 

28 

2 

writeln(dout) ; 

108 

29 

2 

write (dout, 51 max- errors* ' > ; 

109 

30 

2 

for i r - 1 to n do 

no 

31 

3 

beg i. n 

in 

32 

4 

read (din, maxerrCi3 >; 

1 12 

33 

4 

if (i mod lw) — 0 then writeln(dout) ; 

113 

35 

4 

wr i te(dout,maxer r l i3 > 

114 

36 

4 

end; 

115 

36 

2 

writeln(dout) ; 

116 

37 

2 

writeln(dout, ? data; 7 ); 

117 

38 

2 

writel n (dout, ? x ? s 1 4, ? y ? b 1 4 ) ; 

118 

39 

2 

np l= 0; 

119 

40 

2 

while not eof(din) do 

120 

41 

3 

begin 

121 

42 

4 

np s — succ(np>; 

122 

43 

4 

write(dout 5 * # 7 ,np 5 3); 

123 

44 

4 

for j * — 1 to nvpp do 

124 

45 

5 

begin 

125 

46 

6 

read (din,dataCnp : ,j3>; 

126 

47 

6 

write(dout,dataCnp,j 3) 

127 

48 

6 

end; 

128 

48 

4 

writeln(dout); 

129 

49 

4 

end fwhi1e> 
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mtin i 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

62 

63 

63 

64 

64 

65 

66 

67 

69 

70 

70 

71 

72 

73 

74 

76 

77 

77 

78 

79 

80 

81 

B2 

83 

84 

85 

86 

87 

88 

B8 

69 

90 

91 

92 

93 

94 

94 

94 

94 

94 

94 

95 

96 

97 

98 


Center} 


3 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

4 

5 

6 
6 
6 
4 
4 
2 
2 

3 

4 
4 
4 
2 


2 

3 

4 
4 
4 
2 
2 

2 

2 

3 

4 
4 
4 
4 
4 
4 
4 
2 
2 
2 
2 


2 

1 

1 

1 

1 

1 

2 

2 

3 

4 

4 

5 


end; 


^ 'V 'V'V'V 'V J "\w ^ -TVr Aj ''"V r\j r V/ ^ 'V <Vp iV^VfAi 'V J V' | u l v'V'\j 'u'V'V /y, 'V J> \r 

procedure report; 
var y, dy, 

sigma s real ; 

dl, d2 s text; {disk out files} 

begin 

rewrite( 7 FIT,DAT 7 ? d1); {fitted y 7 s> 

rewrite ( 7 ERR-DAT 7 ,, d2) ; {resi dual s } 

wri tel n(dl 5 7 1 1 I 1 1 l%np); {dummy arguments! 

wri teln (d2 s ? 1 1111 l 7 f np>; {f or PLOT program} 

writeln(dout- 7 program exited after 7 „niter:5, 7 iterations 7 > 
writeln(dout ? 7 the final simplex is ? ); 
for j : — 1 to n do 
begin 

for i :” 1 to n do 
begin 

if (i mod 1w) =0 then writeln(dout>; 
write (dout,simpE j,i 1 s10) 
end; 

writeln(dout) 

end; {do j> 

wri tel n (dout, 7 the mean is’*); 

for i : = 1 ton do 
begin 

if (i mod Iw) = 0 then writeln(dout); 
write<dout * mean til) 
end; 

writeln(dout); 

writeln(dout, ? the estimated fractional error is 7 ); 
for i i to n do 

begin 

if (i mod Iw) =0 then writeln(dout>; 
write(dout*error C i 3) 
end; 

writeln(dout); 

wri tel n (dout„ ' # 7 s 4 ? 7 x 7 s 10, 7 y 7 s 15, * y 11 - s 15„ * dy’s 15) ; 
sigma := 0,0; 
for i s= 1 to np do 
beg! n 

y s— f(mean,dataCi 1 ); 
dys= datati-,211 — y; 
sigma ;= sigma + sqr(dy); 

writeln(dout P 1:4,dataCi.*11s15,datati ? 23;15,y;15,dyrl5); 
writeln(dl■, dataCi*1 1 ? y); 
writeln(d2 P datati T 11,dy) 
end; 

sigma s= sqrt(sigma / np) ; 

writeln(dout ? 7 the standard deviation is 7 ,sigma); 
sigma s= sigma / sqrt(np — m); 
write(dout, J the estimated error of the 7 ); 
writeln(dout- 7 function is 7 r sigma) ; 
end; {report} 

{ ^ -V AiA* 'V'V'V ^ -V 'V'V 'V- 'V'V rv -v^.. IV^ ' Vf ' V T. 

procedure first; 
beg i n 

writeln(dout, ? starting simplex 7 ); 
for j z~ 1 to n do {vertexes} 

begin 

write(dout, 7 simpC 7 5 j: 1, 7 1 7 ) ; 
for i s= 1 to n do 

begin {dimensions} 
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Listing 

3 continued: 

196 

100 

197 

102 

198 

103 

199 

103 

200 

104 

201 

104 

202 

105 

203 

105 

204 

105 

205 

105 

206 

105 

207 

105 

208 

105 

209 

106 

210 

107 

21 1 

108 

212 

109 

213 

no 

214 

110 

215 

111 

216 

111 

217 

111 

210 

111 

219 

111 

220 

111 

221 

111 

222 

111 

223 

111 

224 

111 

225 

112 

226 

113 

227 

114 

228 

115 

229 

117 

230 

119 

231 

119 

232 

119 

233 

119 

234 

119 

235 

119 

236 

119 

237 

119 

238 

120 

239 

121 

240 

122 

241 

123 

242 

124 

243 

125 

244 

126 

245 

126 

246 

127 

247 

127 

240 

128 

249 

129 

250 

130 

251 

131 

252 

131 

253 

131 

254 

132 

255 

133 

256 

135 

257 

136 

258 

137 

259 

137 

260 

137 

261 

138 


6 

6 

6 

4 

4 

2 

2 

i 

1 

1 

i 

1 

2 
2 

3 

4 
4 
4 


1 

1 

1 

i 

1 

1 

2 
2 
2 

3 

4 

5 

6 
6 
6 


1 

1 

i 

1 

l 

l 

i 

i 

i 

l 

1 

i 

l 

1 

x 

2 
3 
3 
3 
1 
1 
2 
3 
3 
3 
3 
I 

1 

2 


if (i mod 1w> — 0 then 
write(dout,simp E j , i 3 ) 
end ; 

writeln(dout > 
end; 

writeln(dout) 
end; 


writeln(dout >; 

■Cdi mensi ons> 
{vertexes} 
i first) 






procedure new_vertex: {next in place of the worst vertex} 

begi n 

write(dout F ? ? s niter:4>; 

for i s- 1 to n do 
begi n 

simpEhEnl*i ! := nextEi!; 

write(next Ci3) 
end; 

writeln(dout) 

end; Cnew_vertex} 


< V'*u i V A* *\* *\t *V A# Ai *V Ai A n j Aj -Aj- '"■u V A# V'V 4 v Wu l VV , V , V'V‘\i'\t'\i J Vr , \: 4 V 1 


procedure order; {gives hiqh/low in each parameter] 

fin simp* caution:not initialized} 

var i , i : index; 


begin 

far j : = 1 to n do 


Call dimensions} 


end 


begin 

for i s- 1 to n do 
begi n 

if simpCi ? j3 < simpE1Ej3,j3 
if simp Ci,j 3 > simpChCj],jl 
end 

end 


{of al1 vertexes} 
{find best and worst} 
then 1C j 3 := i ; 
then h C j 3 : = i 
{i loop} 

{j 1opp> 

{order} 


f A ^ ‘V^i'V'vAA'VAA'V'V'V 'Vi A# <Vr A# A# J 


begi n 

read(fname); 
reset(fname,din); 
rewr i te (’ con s 51 , dout) ; 
enter; 

reset < f name*, din); 
rewri tet ? lst: ? * dout); 
enter; 


{simpl ex } 

{input file in CP/M command line} 
{fname is on disk} 

{output goes to consolle> 

{get the data} 

{reset in file} 

{output goes to printer} 


sum_of_residuals<simpE13>; {first vertex} 


for i 8= 
begin 
pEi 3 
qti 3 
end; 


1 to m do 

s— step E i J # 
:= step Ci3 * 


{compute offset of the vertexes} 
{of the starting simplex! 
(sqrt(n) + m - 1) / (m * root2>; 

(sqrt(n) — 1) / (m * root2) 


for i t- 2 to n do {all vertexes of the 

begin {starting simplex 

for j s “ 1 to m do simpCi^jl : ~ simptl^jl +• qEj3; 
simpCi ? i — 13 : ~ simpCl,i - 13 + pEi - 13; 
sum_of __r esi dual s (si mp E i 3 ) {and their residuals} 

end; 


f or i : = 1 to n do 
begin 


{preset} 
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3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

3 

4 

2 

2 

3 

4 

4 

4 

4 

4 

2 

2 

2 

2 

3 

— 

4 

4 

3 

3 

3 

2 

2 

2 

3 

3 

3 

4 

5 

5 

4 

4 

4 

4 

4 

5 

fa 

7 

8 

B 

7 

7 

fa 

4 

3 

2 

JL 

2 


1 C i 3 5 = 1? h E i 3 := % 

end; 
order; 

f i rst; 

rewri te <* cons ? ? dout) ; {and}- 
■first; 

niter := 0; 

repeat 

done true; 

niter ; = §uc:c (niter) ; 

■for i s— 1 to n do centerCi ] 
■For i s- 1 to n do 
i-f i <> h£n3 then 

for j : = 1 to m do 

centerEjl s* center£j3 


{before cal l ing> 

{pass to printer) 

{to screen) 

{no iterations yet)- 

{keep iterating} 

{wish it were---} 

0 - 0 ; 

{compute centroid) 
{excluding the worst) 

+■ si mp E i , j 3 ; 


fori 2 — 1 ton do {first attempt to reflect 3- 

beg i n 

centerCi3 := centerCil / m; 

nex t £i3 z~ 

(1*0 + alfa) # centerCi3 — alfa # simp£hEn3,i3 
{next vertex is the specular reflection of the worst} 
end; 

sum_of_residuals(next); 


then 

{better than 
{accepted !3- 
{and expanded} 


the best ?> 


if next£n3 <= simpE1En3 ? n3 
begin 

new_vertex ; 
for i 1 to m do 

next £i3 :™ 

gamma t simp£hCn3 t i 1 
sum_of_residuals(next) ; 
if nextEn3 <= simp£ 1£n3 ? nJ then new^vertex 
end {expansion accepted} 


(if not better than the best} 


+ (1p 0 — gamma) # center£i3; 
{still better ?> 


el se 
begin 

if nextCnl <— simpC hEn 3 * n 3 then 


{better than worst] 
{worse than worst} 
{then; contract) 


(1*0 - beta) % center£13; 


new__ver tex 
el se 
begin 

for i : = 1 to m do 
next £i3 ; = 

beta # simp£h£n3, i1 + 
sum_af^residuals(next); 
if nextCnl <™ simpChHn3 s n3 then 

new_vertex {contraction accepted! 

else Cif still bad} 

begin {shrink al1 bad vertexes} 

f or i s = 1 to n do 
beg i n 

for j s— 1 to m do 
simp £i,}3 r- 

(simp£i ? j3 + si mp £ 1 E n 3 , t j 3 ) % beta; 

sum_of _residuals < simp £iJ) 


end 


end 


end 


end; 


{i 1oop > 
{else} 
{el se) 
Celse) 


order; 

for j := 1 to n do 


{check for convergence} 
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328 

185 

3 

begin 


329 

186 

4 

error!j] 3 = 


330 

187 

4 

(simpEHCJl,jI - simp 1 1Cj3j1 > / simp Eh E j 3 3 j 3; 

331 

187 

4 

if done then 


332 

188 

4 

if errorCj] > maxerrCjl then 

333 

189 

4 

done := false 


334 

190 

4 

end 


335 

190 

3 



336 

190 

3 

unti1 Cdone or (niter = 

maxiter)); 

337 

190 

1 



338 

190 

1 

for 1 := 1 to n do 

(average each parameter) 

339 

191 

2 

begin 


340 

192 

3 

mean Ei 2 := 0.0; 


341 

193 

3 

for j 1 to n do 


342 

194 

4 

meanCil := meanEil 

+ simpt j ? i3; 

343 

195 

3 

meanEil s= meanEil / 

n 

344 

196 

3 

end; 


345 

196 

1 



346 

196 

1 

report) 

{to consolle) 

347 

197 

1 

rewrite(M st:%dout); 

{and do it again! 

34B 

198 

1 

report; 

{to the printer) 

349 

199 

1 

writeln(dout,chr(page)) 


350 

200 

1 

end 

{of simplex! 

351 

200 

1 




A> 


Listing 2: An example of a Simp input file, This file contains experimental data obeying the Michaelis-Menten equation. 


100 
0,2 3 

0 . 1 1 

le-4 la-4 1e-4 
1.68 0.172 
3.33 0.250 
5.00 0.286 
6,67 0.303 
10.0 0.334 
20.0 0.384 


Listing 3; An example of the printer output from Simp for the Michaelis-Menten example. The computed values of a and b are given 
"the mean is .. line ■ The a = 4.238157E-01 and b - 2.451927E+QQ. The equation is y = 0A238157 x x / (x + 2.452927). 


SIMPLEX opti mi z ati on version 5/22/83 a> MC/BC FSU 
-Fit of a Michaelis-Menten function ; y=a>:/(b+x) 
accessing file MM 
max number of iterations is 
start coord.: 1.999999E-01 

9.999999E—02 
9.999998E—05 


start steps: 
max. errors: 
data: 


: = 100 
3.OOOOOOE+OO 
1-OOOOOOE+OO 
9.99999BE-05 


9.999998E-05 


# 1 1.679999E+00 

# 2 3.329999E+00 

# 3 5.OOOOOOE+OO 

# 4 6.669999E+00 

# 5 1.O0OOOOE+O1 

# 6 2.000000E+0I 

starting simplex 

simpE13 1 -999999E—01 3.OOOOOOE+OO 

simp E 23 2.965924E-01 3,25BB1BE+Q0 

simp E33 2.25881BE *01 3.965925E+O0 


1-719999E—01 
2.500000E-01 
2.B59999E-01 
3.029999E—01 
3.339999E—01 
3,839999E-01 


1.607578E—01 
6.597012EH32 
1.52097OE—01 
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See Software. 

Dick is a programmer. Dick is bored. Harried. Dick strug 
gles with trace chores. Debugging routines. Nonexistent 
documentation. Hidden bugs. So Dick is four months 
behind schedule. And customers are 
upset when bugs slip through. 

They yell and make Dick 
upset. They make 
Dick’s boss upset. 

Nobody 
is very 
happy. 


See Software 


Jane is a happy program- 
* mer. She uses ANIMATOR!’ 


It’s a VISUAL PROGRAMMING" aid for 
MICRO FOCUS "LEVEL II COBOL.™ It runs on 
a micro. It makes child’s play of test and 
debugging tasks. 

With ANIMATOR Jane sees a picture of 
the program explaining itself. In real time. In 
COBOL source code. ANIMATOR tracks the 
program’s exact execution path. Including sub¬ 
routine branches. Jane can have the program run 
fast. Or slow. Or stop. With one key. This makes 
it easy to spot problems. Insert fixes. Set break¬ 
points. Instantly. 

Jane’s programs are best sellers. They’re 
delivered on time. With no hidden bugs. Jane’s 
boss likes this about Jane. Because he doesn’t 
like customers to yell at him. 



Software, 

This software vendor just 
went public. Because he 
doubled productivity. Eliminated bugs. 

Cut costs. Produced terrific applications. 

Beat the competition to market. And 
customers don’t yell at him anymore. 

All thanks to ANIMATOR. 


Run, 

Run. 


See ANIMATOR now. 


C 1 I&S4 Micro Focus Inc. All Rights Reserved, 

LEVEL II COBOL, ANIMATOR. VISUAL PROGRAMMING, MICRO FOCUS and the MICRO 
FOCUS I jirfi bwlenurks of M u.ro Focus Ltd. 


Let ANIMATOR help you do better 
work. And speed your applications to 
market. Write for more information. 

Or call (415) 856-4161. Right now. 

MICRO FOCUS 

2465 E. Bayshore Rd., Suite 400, Palo Alto, CA 94303 


r -*--— ; ---———- 

2465 East Bay shore Rd,, Suite 400, Pialo Alto, CA 94303 

I'd like more information 

j Nam*—_Title_j 

j Company 
■ Address 

! City- 

1 . 


. Phone_ 


. State_Zip_ 


BY 5/84 


ircle 265 on inquiry card. 


*» usat 0COfflD£H'7 Spring '84-Booth #1506 
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Listing 3 continued: 
program exited after 
the final simplex is 


43 iterations 


4.23814lE^Ol 
4.23B193E-01 
4.238136E—01 
the mean is 
4.2381S7E-01 
the estimated 
1.321987E-Q5 


.451970E+00 
,451966E+00 
.451845E+00 


2.451927E+00 1. 

tractianal error 
5,09514QE—05 5. 


* 

1 

2 

3 

4 

5 

6 

the 

the 


x 


1n679999E+00 1. 
3.329999E+00 2. 
5.OQOOQOE+GQ 2. 
6.669999E+00 3. 

1- 000000E+01 3. 

2- OOOOOOE+01 3. 
standard deviation 
estimated error of 


.675719E-04 
, 675727E—04 
.675722E-G4 

.675723E—04 
i s 

r 036683E-06 

y" 

1.723191E—01 
2, 440892E-G1 
2.843664E-01 
3.098962E-01 
3.403615E“01 
3.775317E-01 
03 


719999E-01 
500000E—01 
B59999E“01 
029999E-01 
339999E“01 
839999E“01 
is 5* 284775E 
the function is 2.6423B7E-03 


-3, 

5 - 

1 - 

, 

—6- 

6- 


dy 

191B28E-04 
9107B3E-03 
633465E-03 
896257E—03 
361544E-03 
468236E-03 


Text continued from page 348: 

character between the last digit and 
the EOF (end of file) mark to avoid 
a "'read beyond EOF" error. 

Listing 2 gives the input for this ex¬ 
ample. If you use a dedicated pro¬ 
gram to write < infile >, you can 
avoid many problems with inexperi- 
enced operators. 

The printer output (listing 3) con¬ 
sists of the input data followed by: 

•the number of iterations 
•the values of the parameters and 
SS R at the vertexes of the last 
simplex 

•the final mean values of the param¬ 
eters and SS R 

•the estimated errors on those mean 
values 

•for each data point: the experimen¬ 
tal and the computed dependent 
variable values and the difference be¬ 
tween the experimental and calcu¬ 
lated values 

•the standard deviation of the exper¬ 
imental points from the fitted 
function 

•the estimated standard deviation of 
the "true" function points from the 
fitted ones 

Problems 

Simp never diverges but this does 
not guarantee that no problems will 
develop. Programming or input 
errors are easily corrected while 
others are not. 

Failure to converge and premature 
conclusion are usually the result of 
using the wrong input parameters 
along with truncation/round-off 


errors in the machine's arithmetics. 
Very laige initial guesses and/or very 
small initial increments create a start¬ 
ing simplex with virtually identical 
responses at the vertexes. In cases 
like this, the program often ends pre¬ 
maturely. 

If the acceptable errors are exceed¬ 
ingly large, the program may emeige 
while the simplex is still far from the 
minimum response, possibly along a 
saddle. If the acceptable errors are too 
small, on the other hand, the simplex 
can keep bouncing around the mini¬ 
mum until the maximum number of 
iterations is completed. This is due to 
the simplex's inability to contract fur¬ 
ther because of "quantum" round-off 
errors in the machine's arithmetics. 

In many instances the results are 
largely insensitive to one or more of 
the fitted parameters. In these cases, 
the simplex travels great distances 
along these coordinates before com¬ 
ing to rest. When you know that a 
parameter is of only marginal signif¬ 
icance in the fit (i.e., its value scarce¬ 
ly affects the results), it is a good idea 
to give it a large acceptable error. If 
you don't. Simp keeps changing that 
parameter, without noticing any ef¬ 
fects on the response surface. 

Last, sometimes the program gives 
results far from the expected, but the 
fitted curve matches the experimen¬ 
tal data excellently. This happens 
when a particular function can be 
equally satisfied with more than one 
set of parameters (the response sur¬ 
face has more minima). When you 
suspect more than one solution 


exists, good starting guesses and 
small increments usually help. It ii 
always a good practice to verify tha 
uniqueness and precision of you] 
results by running the program witH 
different starting guesses. 

Simp does not provide an estimatd 
of the computed parameter errors. A 
good way to evaluate them is witH 
the following Monte Carlo or sensi 
tivity analysis: 

•from the parameters a f b f etc., pro 
duced by Simp, compute the set, x4 
yi; x 2 , yi; efc., consisting of the in 
dependent variable's experimentd 
values and the dependent variable'] 
"expected" values. (Simp writes thesJ 
points in FIT.DAT,) 

•to this set, add random numbed 
with a Gaussian distribution mean 4 
0 and a standard deviation equal tJ 
the experimental data's computed bj 
Simp to create a sufficiently largJ 
number, m, of simulated experimerJ 
tal point sets: 

fu *2, yS; ** y\ 
y 2 a x* y 2 z ; —; ^ y\ 

x u ]A; *2, jA; * ■ jT» 

•run Simp on each of these simul 
lated experimental sets, 

• the new computed parametej 
values should approach the experil 
mental data's. Their standard devial 
tion is a reasonable estimate of thl 
error in the computed parameters. A 
statistically significant difference be] 
tween the mean value of the simul 
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SWISS MADE 


Sheet Feeders By Rutishauser. 

Swiss-Made Quality. Competitive Prices . 


R utishauser. Remember the name. 

Our precision sheet feeders save 
you time. And Money, Rutishauser 
products are made to exacting 
standards of Swiss craftsmanship. 

Built to perform. Built to last. Time 
after time after time. Rutishauser. The 
very best in document and forms 
handling equipment * ♦, electronie or 
mechanical.., for word and data 
processing systems. 

MECHANICAL SHEET FEEDER 

( 2 : 00 ) 

Automatic feeding. Simple and easy to 
install and load. No special software, 
switches, controls, or adjustments 
needed. 

PROGRAMMABLE DOUBLE BIN 
FEEDER (11:00) 

Flexible control and consistently reli¬ 
able performance-—with or without 
electronic commands. Operator pro¬ 
grammable. with remote/local modes. 
Also reacts to mechanical or electrical 
bin selection. 

Circle 339 on inquiry card. 


BI-DIRECTIONAL FORMS 
TRACTOR (9:00) 

Trouble-free handling for accurate 
continuous forms feeding. Fits any 
standard word/data processing printer. 

SINGLE BUN SHEET FEEDER 
(3:00) 

One of the most widely used single 
bin feeders in the world. Automatic, 
Compact. Lightweight. A powerful 
microprocessor controls paper position 
and insertion. 

DOUBLE BlfN SHEET FEEDER 

( 12 : 00 ) 

Interchangeable and software 
compatible with our demand sheet 
feeder model. Each sheet fed upon 
command. Ample capacity with room 
for 450 sheets. 

DEMAND SHEET FEEDER (10:00) 

Feeds sheets upon command by printer 
system. Accommodates virtually any 
size paper or type of form. 


FRONT FEED DEVICE (1:00) 

Programmed insertion of forms 
for com pi ex a pp 1 i cat i on s. H and l es 
preprinted forms, ledger cards and 
other single or multipart documents. 

Kulishauser sheet feeders are available 
for leading letter-quality printers. 
Rutishauser. Swiss standards of lasting 
value. Call us at (214) 343-9154 (USA) 
or {00-41-1) 926 46 00 {International). 
Isn’t it.about time? 

Rutishauser of America, Inc, 

10345 Brock wood Kd. 

Dallas, Texas 75238 

(An affiliate of Rutishauser Data AG.) 

See us at COMDEX Spring, #1074. 


SWISS QUALITY 


Swiss-Made Quality You Can Afford. 
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for6809 
8080, Z80 
8088,8086 


Real-Time Multitasking Executive 


■ ROM able (<3K) 

■ No royalties 

■ Source code included 

■ Language interfaces 

■ Low interrupt overhead 

■ Inter-task messages 
Options: 

• C, Pascal, PL/M, Fortran i/f 

• Extended memory (>64K) 

• Configuration Builder Utility 

• Resource (semaphore) 
Manager 

• Buffer Manager 

• Integer Math Library 

■ Real-Time C Library 


MX L 

Task Scheduler | 


User 

Tasks 


AMX Service 
Procedures 


| Intemjpls 


AMX Interrupt 
Supervisor <* 



User Device 
Servtce 
Procedures 




Task.'' 


AMX G^'eral Opw-dliu»» 


AMX (for 8080) 
manual only 


$800 US. 
$ 75U.S. 


AMX, Real Time C areTM of KADAK Products Ud. 
im ISTM ql Zilog Corp, 

KADAK Products Ltd. 

Jk 
IF 


206-1847 W, Broadway Avenue 
Vancouver, B,C,, Canada V6J1Y5 
Telephone: (604) 734-2796 
Telex: 04-55670 


TOTAL CONTROL 

FORTH: FOR Z-80®, 8086, 68000, and IBM® PC 

Complies with the New 83-Standard 

GRAPHICS• GAMES* COMMUNICATIONS* ROBOTICS 
DATA ACQUISITION • PROCESS CONTROL 


• FORTH programs are instantly 
portable across the four most popular 
microprocessors, 

• FORTH is interactive and conver¬ 
sational. but 20 times faster than 
BASIC. 

• FORTH programs are highly struc¬ 
tured, modular, easy to maintain. 

• FORTH affords direct control over 
all interrupts, memory locations, and 
i/o ports. 

• FORTH allows full access to DOS 
fifes and functions. 

• FORTH application programs can 
be compiled into turnkey COM files 
and distributed with no license fee. 

• FORTH Cross Compilers are 
available for RQM'ed or disk based ap¬ 
plications on most microprocessors. 

Trademarks: IBM, International Business Machines 
Corp. CP/M. Digital Research Inc f*&Foflti + and 
PC/GEM, La bora lory Microsystems, Inc 


FORTH Application Development Systems 

include inter prefer/compiler with virtual memory 
management and multi-tasking, assembler, full 
screen editor, decompiler, utilities and 200 page 
manual Standard random access tiles used lor 
screen storage, extensions provided for access to 
all operating system functions 
Z-BO FORTH for CP/M® 2.2 or MP/M II. $100.00; 
8080 FORTH lor CP/M 2.2 or MP/M II. $100 00, 
8086 FORTH for CP/M-86 or MS-DOS. £100 00: 
PC/FORTH for PC DOS, CP/M-86. or CCPM. 
$100.00; 68000 FORTH for CP/M-68K, $250 00. 

FORTH + Systems are 32 bit imple menial ions 
that allow creation of programs as large as 1 
megabyte The entire memory address space of 
I he 68000 or 8086/88 is supported directly 

PC FORTH + $250.00 

8086 FORTH + for CP/M-86 or MS-DOS $250.00 

68000 FORTH + for CP/M 68K $400,00 

Extension Packages available include: soft¬ 
ware lloaling point, cross compilers, INTEL 

8087 support. AMD 9511 support, advanced col 
Or graphics, custom character sets, symbolic 
debugger, telecommunications, cross reference 
utility, B-tree file manager Write for brochure. 


lated data's parameters and the real 
data's is a strong indication that the 
function being fitted is not an ade¬ 
quate model of the system, or at least, 
that systematic errors are present in 
the data. 

Conclusion 

Curve fitting is a very frequenl 
task, at least in the scientific environ¬ 
ment* The big advantages of the 
Simplex algorithm are not only its 
remarkable speed and the fact thai 
the program can never diverge, but 
also the compact and elegant flow¬ 
chart, which makes it ideal for didac¬ 
tics and for Pascal implementations. 
Simp uses no matrix operation and 
no knowledge of calculus is neces¬ 
sary to understand the purely geo¬ 
metrical description of the simplex 
movements given. 

The program Simp provides a 
curve-fitting algorithm capable oi 
handling virtually any function, nc 
matter how complex, with any num¬ 
ber of variables and parameters. It is 
a very handy tool for scientists and 
statisticians because of its remarkable 
speed, simplicity, and reliability. ■ 
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four IBM PC 

smarter than you 


It's really a terrific computer 
lonce you get the hang of it. 

|But getting through the IBM 
Imanuals can really hang you up. 

Unless you do it the smart 
ay. Using Ashton-Tate's Refer¬ 
ence Encyclopedia for the IBM 
Personal Computer. 

The IBM PC 
Reference Encyclopedia. 

Authors Gary Phillips and 
iaren Phillips took everything 
you might even think you'd want 
> know about your IBM PC and 
compatible products, and 
assembled it all in one place. 

This Second Edition of our Encyclopedia is 
vo volumes jam-packed with information that 
jives you the meanings behind the manuals and 
ceeps you current on compatible software and 
hardware products. 

Inside, you'll find several thousand quick- 
reference entries and over a hundred in-depth 
|"how-to" items. 

We'll tell you everything you need to know 
3bout DOS (including 2.0). 

thoroughly cover the PC 
and the XT.™ Detail topics 
|like disk organization, 
printer control and more. 

Jescribe IBM and non-IBM 
urograms and add-ons real- 
stically, so you don't get 
rapped in the software/ 

\ardware jungle. And show 
you dozens of other ways to 
jet the most out of 
vourPC. __ 




We've compiled tables and reviews you won't 
find anywhere else. Gathered hundreds of practical 
tips and techniques from magazines, newsletters 
and dozens of experienced users, so you won't 
have to learn them the hard way. 

It's easy to take. 

We've made all this information easily acces¬ 
sible, because the Encyclopedia is efficiently 
indexed and thoroughly cross-referenced. 

It's all explained in plain English with enough 
depth for both novice and intermediate users. 

We update it twice a year, to keep you up to 
speed on all the new developments. , 

And it's all yours for a suggested retail price of 
just $69.95. 

Including two free updates. 

So pick up a copy of the AshtonTate IBM PC 
Reference Encyclopedia (Second Edition) at your 
nearest computer or software store. 

And stamp out manual labor today. 
AshtonTate, 10150 West Jefferson Boulevard, 
Culver City, CA 90230. (213) 204-5570. In the 
U.K., call (0908) 568866. 

ASHTON -TATE 


IBM and XT are trademarks of International Business Machines. 

©AshtonTate 1984 
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UndoWindows 

New Microsoft * Word. It makes your IBM 
Personal Computer think it’s better than a $10,000 
word processor. 

With Microsoft Word, what you see on the screen is 
what you get on the paper. So its easy to spot mistakes. 
Boldface, underline , and italics look like this, 
not this: ABboldfaceAB, ASunderlineAS, A Iitalics A 1. 

And, when you make changes, paragraphs are 
automatically reformatted. Flush right, flush left, 
centered or justified. It even gives you several columns 
on a page, like a newspaper. 

Word forgives and doesn’t forget 

There’s an “uh-oh” command called Undo. Make 
a mistake? Or just want to experiment? Hit Undo. 


Microsoft Lit a registered trademark and 
MS is a trademark of Microsoft Corporation, 







ouse. Finally 

Word undoes your last change and remembers things 
the way they were. 

Word does windows. Up to eight, to be exact. 

So you can transfer or edit between eight different 
documents. Or between eight different pieces of 
the same document 

Word travels fast 

Word has a Mouse, a handy little critter that lets 
you move copy, select commands and edit faster 

than you can say “cheese.” 





Word also lets you create 
your own style sheets, so 
you can standardize your documents, 
memos, files and letters. 

It’s not surprising that Microsoft has a way with 
Word. We designed the MS-DOS operating system that 
tells the IBM ' PC how to think. And we pioneered 
the first microcomputer BASIC, the language spoken 
by nine out of ten micros worldwide. 

For a few final words, call 1-800-426-9400 
(in Washington State call 206-828-8088) for a free 

Word brochure and the name MICROSOFT. 

of your nearest Microsoft dealer Tlie High Performance Software 



Laboratory Data Collection 
with an IBM PC 

A versatile hardware/software combination 


You have a new IBM Personal Com¬ 
puter (PC) and you want to use it in 
the laboratory to collect data from a 
scientific instrument. How do you do 
that with a small investment of time 
on your part and still get a product 
that is a powerful, useful tool in the 
laboratory? 

I faced that same problem almost 
two years ago when our chemistry 
department received its first IBM PC, 
and I wanted to interface it to a vari¬ 
ety of chemical laboratory instru¬ 
ments. We had only one of each type 
of instrument, so I was faced with the 
possibility of designing a custom in¬ 
terface for each of 10 or more 
instruments. 

Fortunately, I had interfaced single 
instruments to a DEC LSI 11/23 and 
to an Apple, so I knew from my own 
previous mistakes that a little ad¬ 
vanced planning would make this a 
much simpler project. Specifically, I 
realized that interfacing can be made 
much easier by using two simple con¬ 
cepts: first, buy commercially avail¬ 
able hardware where possible, and, 
second, develop general-purpose 
software that can be used for almost 
any instrument. 

By utilizing these two concepts, I 
found that even undergraduate chem- 


Stephen C. Cates 
Illinois State University 

istry students with little previous 
computer experience can produce 
research-quality interfaces, with com¬ 
plete software, in less than one week. 
If you follow the suggestions pro¬ 
vided here, you should be able to 
design and implement an interface to 
the instrument of your choice in less 
time. All you need to do is be able to 
program in BASIC, FORTRAN, or 
some other language that allows the 
use of assembly-language subrou¬ 
tines. 

The essential elements of this sys¬ 
tem are a commercially available 
data-collection board that fits in one 
of the slots of the IBM PC, a pre¬ 
amplifier and filter for conditioning 
the signal from the instrument, and 
a set of BASIC and assembly-lan¬ 
guage routines to perform tasks com¬ 
mon to all of the instruments to be 
interfaced. 

The utility of this approach arose 
fairly naturally from some initial 
design decisions. My major criteria 
for selection of equipment and soft¬ 
ware were ease of development and 
ease of use. Therefore, I judged it to 
be not cost-effective to spend time de¬ 
veloping special-purpose A/D 
(analog-to-digital) converters, timers, 
or other equipment. Similarly, I 


chose to use BASIC for all purposes 
except the data-collection process 
itself because of the ease of program^ 
ming, even for novices; when the 
programs are completely tested, they 
are converted to compiled BASIC to 
greatly increase their execution 
speed. 

In order to encourage a variety oi 
users, I put the (now several) IBM 
PCs on carts so that the computers 
can be wheeled from experiment tq 
experiment. Each cart contains a 64fd 
or 128K-byte rBM PC with a color] 
graphics monitor adapter and green 
monitor; dual 320K-byte disk drives] 
a combination board containing an 
A/D converter, D/A (digital-to-analogj 
converter and programmable clock] 
and a preamplifier and filter com] 
bination. A typical system in use is 
shown in photo 1. 

Each of the components on the carl 
is designed to accommodate inter] 
faces to a variety of instruments, ii 
you are attempting to develop a 
similar system, it may help to have a 
description of why I selected eacn 
component. 

Data-Acquisition Board 

Several different manufacturers 
now market general-purpose data-l 
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Ihoto 1: The general-purpose laboratory interface station am he moved easily from instrument to instrument because it is on a laboratory 
Vt The IBM PC contains a color/graphics monitor board and a Tecmar Lab Master interface board. The preamplifier box is perched on 
of the larger control device for the polarograph, in the center The electrodes for the polarograph are at the right side of the photo. 


cquisition boards (see reference 4). 
aese usually include a multi- 
rannel AID converter, one or more 
b/A converters, and a programmable 
lock as standard features, with op- 
lons such as programmable gain, 
ligher acquisition rates, and DMA 
xect memory access)* For most 
fiientific applications, a 12-bit A/D 
inversion is necessary; 8-bit A/D 
Dnverters simply do not provide 
lequate resolution* 

| In addition, most laboratories now 
se nonintegrating A/D converters 
lither than integrating types because 
the slow speed of the latter. The 
iaxy advantage of the integrating 
|/D converter is the reduction of 
Mse; however, this can be accom- 
shed instead through appropriate 
bftware used with the nonintegrat- 
Ig type* The AID converters on 
|most all of the general-purpose 
ata-collection boards now available 
of the nonintegrating type* 


While not essential, a program¬ 
mable clock is highly recommended* 
Although timing can be controlled by 
carefully timed program loops, usual¬ 
ly in assembly language, it is much 
more easily and accurately achieved 
in hardware. 

For these reasons, I chose to use a 
Tecmar {6225 Cochran Rd*, Cleve¬ 
land, OH 44139, (216) 349-0600) PC- 
Mate Lab Master board with a 16- 
channel, 12-bit nonintegrating A/D 
converter with no programmable 
gain and a general-purpose clock/ 
timer* The board also contains two 
D/A converters and a digital I/O 
(input/output) section that I do not 
routinely use, but which you may 
need if you plan to control the opera¬ 
tion of your instrument as well as col¬ 
lect data from it. 

Connecting the Interface 

In order to use the hardware inter¬ 
face in your lab, you must first con¬ 


nect the interface to the instrument* 
If the instrument has a recorder out¬ 
put, this is very easy to do; simply 
connect the AID converter input to 
the recorder output wires. For signals 
below 1 volt maximum, the pream¬ 
plifier should be interposed between 
the AID converter and the instru¬ 
ment. 

Often, particularly on more re¬ 
cently designed instruments, both a 
recorder output and a BCD (binary- 
coded decimal) or other computer- 
compatible output exist. If there is a 
computer output, no A/D converter 
is needed; instead, a digital I/O 
board, serial interface, or other hard¬ 
ware is required* Unfortunately, I 
found that the documentation pro¬ 
vided by Tecmar on the digital I/O 
section of the interface board is 
almost no help to those who are not 
already familiar with this type of 
hardware. 

Alternatively, if no suitable output 
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5-POSITION ROTARY SWITCH 



Figure 1: The schematic diagram for the preamplifier described in the text. The law-pass filter is optional 


is provided, it may be necessary for 
someone with knowledge of the elec¬ 
tronics of the instrument to locate for 
you the portion of the circuitry 
needed to provide a suitable voltage 
output to the AID converter Where 
possible, this voltage should be in the 
volt range, rather than in millivolts 
(mV) or microvolts {/iV). fortunately, 
most instruments have recorder out¬ 
puts and consequently are very easy 
to interface. 

Preamplifier 

Depending upon the instrument 
being interfaced and the A/D board 
being used, varying amounts of pre¬ 
amplification are needed, I designed 
our system to accommodate a wide 
variety of possible inputs; hence, a 
simple amplifier circuit was included 
to permit five different gains between 
1 and 1000. The amplifier schematic 
is shown in figure 1. 

Alternatively, a programmable-gain 
A/D board may be desirable, al¬ 


though that option is usually much 
more expensive than a separate am¬ 
plifier. There is another reason for 
separate preamplifiers, however. In¬ 
struments with full-scale outputs of 
under 10 mV are common in scientific 
laboratories because of the wide¬ 
spread availability of IQ-mV strip- 
chart recorders, for these instru¬ 
ments, your best alternative is to 
build the preamplifier into the instru¬ 
ment itself, or at least to connect it so 
that it is as near as possible to the in¬ 
strument. This reduces the amount 
of noise picked up by the low-level 
signal lines that, in effect, act as 
antennas to the various sources of 
electronic noise in the environment. 
In general, the shorter the distance 
between the instrument and the AID 
board, the better the signal-to-noise 
ratio will be in the final data. 

Filter 

The most general solution to noisy 
signals is software filtering, because 


the filter can be varied to best mate) 
the noise level. However, particula 
ly for low-level signals and low datd 
collection rates, e.g., TmV signals 
60 Hz (hertz), I have found it usefi 
to have a hardware filter because 
the large amount of computation 
time required for extensive software 
based filtering, for such instrument^ 
I use the simple, passive, low-pas 
filter included in figure 1. This filte 
has a cutoff frequency of approx 
mately 0,5 Hz, which is adequate fc 
filtering out the most common nois 
signals that are 60 Hz or higher in i 
quency. More expensive filters, 
eluding active and notch filters, ma 
be desirable for specific application^ 
Almost any ''electronics for scientist 
text can be consulted for more detail^ 

Data Collection 

One aspect of interfacing that texl 
often neglect is the need for genera 
purpose programs to collect, plol 
and process the instrumented data 


368 BYTE May 1984 















































































Now you can have the power of Quark 's Word Juggler word 
processor And the convenience of the Lexicheek spelling checker, 
with its 50,000 word dictionary and special Word Guess Plus ™ 
feature. All in one package. For virtually half the price. 

The new suggested retail for Word Juggler lie is only $189, 
Word Juggler for the Apple Ill and III Plus is only $229* 

Ask for a demonstration today. For the name of the Quark 
dealer nearest you, call 1 (800) 543-7711. And be sure you look into 
Quarks other popular office automation tools for the Apple He, 
Apple III and Apple III Plus. Especially the Catalyst™ program 
selector. 


* Previous list prices: Word Juggler lie, $239; Lexicheek lie, $129. Word Juggler 
for the Apple 111, $295; Lexicheek for the Apple III, $149. All prices suggested 
LLS, retail. 


Quark, Word Juggler. Lexicheek, Word Guess Plus and Catalyst are 
trademarks of Quark Incorporated. Apple is a registered trademark 
of Apple Computer, Inc, 


Quark 

INCORPORATED 

Office Automation Tools 

2525 West Evans, Suite 220 
Denver CO 80219 
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However, by having a suitable library 
of general-purpose routines, you can 
shorten the development time for 
your specific interface considerably. 
By using the general-purpose data- 
collection, smoothing, and display 
routines described here, you can con¬ 
centrate all of your efforts on develop¬ 
ing the device-specific portion of the 
software and end up with a higher 
quality product in a much shorter 
time than if you “reinvent the chip" 
for each new interfacing project. 

In order to provide high data- 
collection rates and a real-time plot, 
I wrote a data-acquisition routine in 
assembly language. The routine illus¬ 
trated in listing 1 provides rates up 
to 2400 Hz with a real-time plot, and 
up to 20 kHz without plotting. Even 
faster rates are possible with special 
hardware settings of the standard 
Tecmar board, and rates up to 125 
kHz are available as an optional fea¬ 
ture. However, very few instruments 
will require higher rates than 20 kHz. 

The routine in listing 1 assumes the 
use of the Tecmar Lab Master data- 
acquisition board, so that some of the 
code is device-specific and would 
need to be modified for use on other 
systems. 

Although the listing is fully docu¬ 
mented, several comments are re¬ 
quired. First, using the excellent pro¬ 
cedure suggested by Rollins (see ref¬ 
erence 2), the routine begins with a 
header section to enable it to be con¬ 
verted by EXE2BIN to a binary file 
that can be loaded into memory with 
a BASIC BLOAD command. Second, 
high-resolution plotting is done 

using the BIOS VIDEO_IO routine, 

which is invoked with interrupt 16 (10 
hexadecimal). 

Three different dock rates are used, 
depending upon the desired data- 
collection rate. This is done to achieve 
maximum precision. For high data 
rates, the 1 MHz dock in the Tecmar 
board is used directly. For rates below 
31 Hz, a 10-kHz subfrequency of the 
clock is used; to use the 1-MHz clock 
directly would require chaining 
several of the counters together. Rates 
of less than 1 Hz are counted with a 
100-Hz subfrequency. 

At very high data rates, it is pos¬ 
sible that a conversion may take place 


Listing 1: An assembly-language data<ollection routine for use with the IBM PC and tfa 
Tecmar Lab Master board . 


TITLE TIMER 

S.C. GATES DEPARTMENT QF CHEMISTRY, ILLINOIS STATE 
UNIVERSITY, NORMAL, IL 61761 
SUBROUTINE TO DO TIMED DATA COLLECTION FROM TECMAR BOARD 
CALL FROM BASIC WITH CALL OF FORM; 

CALL TIMER {At (1) ,Fl, Pt' r N% v C% f -S%) 

WHERE At IS ARRAY WHERE DATA ARE TO BE STORED 

Ft IS OVERRUN FLAG—SET TO ZERO UPON NORMAL EXIT 
OTHERWISE SET TO VALUE OF CX REGISTER TO GIVE 
NUMBER OF POINTS NOT COLLECTED 
Pt IS 0 TO OMIT REAL-TIME PLOT, OTHER TO PLOT 
N% IS NUMBER OF POINTS TO BE COLLECTED 
Cl IS CHANNEL NUMBER OF A/D 
5% IS NUMBER OF DATA POINTS PER SECOND 
S% MUST BE <= SPEED OF A/P 

IF St <0 THEN MEANS WANT THAT MANY SEC/POINT 


CSEG 

SEGMENT 




ASSUME CS:CSEG, DS:NOTHING 

HEADER 





DB 

QFDH ;CODE FOR BLOAD FILE 


DW 

0 



DW 

0 



DW 

RTN_LEN 


TEMP 

DW 

7 i 

TEMP. STORAGE 

PLOT 

DW 

? ?PLOT FLAG 

TEMFSI 

DW 

? ; 

TEMP STORAGE FOR SI REGISTER 

OVUUN 

DW 

? jOVERRUN OF A/D FLAG 

?DEFINITIONS: 



ADDO 

—1 BOB 

;BASE OF TECMAR BOARD 

ADDA 

=ADD0+4 


jA/D CONTROL BYTE 

ADDS 

=ADD0+5 


;A/D CHANNEL NUMBER 

ADD6 

=ADD0+6 


;A/D START 

ADD 8 

=ADDQ+B 


jCLOCK DATA PORT 

ADDS 

=ADDG+9 


jCLOCK CONTROL PORT 

TIMER 

PRDC 

FAR 



PUSH 

BP ^SAVE BP 


MOV 

BP,SP ; 

:SET BASE PARAMETER LIST 


MOV 

DI,IBP 1+6 ; GET DATA POINTS/SEC 


MOV 

AX,[Dll t INTO BX REGISTER 


MOV 

BX, AX 



MOV 

DI, [BP1+S 

GET CHANNEL NUMBER 


MOV 

AX,IDII 

AND STORE AS AX 


MOV 

DX,ADDS 

AND OUTPUT TO A/D 


OUT 

DX,AL 

(USE ONLY LOWER BYTE} 


MOV 

DI, [BPJ +10 

GET NUMBER OF DATA POINTS 


MOV 

CX,[Dll 

STORE IN CX REGISTER 


MOV 

DI,[BPJ +12 

GET PLOT FLAG 


MOV 

AX r C DIJ J 

STORE IN MEMORY 


MOV 

PLOT,AX 



MOV 

AL,120 J 

rSELECT A/D MODE (DISABLE AUTOINCREMENT, 


MOV 

DX,ADD4 j 

EXTERN. START CONVERSION, ALL INTERRUPTS 


OUT 

DX,AL j 

f GAIN=1) 


MOV 

AX, 0 j 

: SI IS X-VALUE OF POI NT TO BE 


MOV 

TEMPSI,AX j 

PLOTTED—SAVE FOR LATER 


MOV 

AX, 6 ; 

rSET UP HIGH-RES GRAPHICS MODE 


I NT 

1GH 



MOV 

DX,ADD6 ; 

fRESET DONE FLIP-FLOP Of A/D 


IN 

AL, PX 



MOV 

DX ,ADDS ; 

fSET DATA POINTER TO MASTER MODE REGISTER 


MOV 

AL , 23 



OUT 

DX, AL 



MOV 

DX,ADD0 

; SET MASTER MODE REGISTER FOR SCALER CONTROL*- 


MOV 

AL,0 

; BCD DIVISION, ENABLE INCREMENT, S-BIT BUS 


OUT 

DX, AL 

; FOOT ON, DIVIDE BY 16, SOURCE=Fl, 


MOV 

AL,128 

; COMPARATORS DISABLED, TOD DISABLED 


OUT 

DX, AL 



MOV 

DX, ADDS 

;SET DATA POINTER TO COUNTER MODE OF 


MOV 

AL, 5 

; REGISTER 5 


OUT 

DX , AL 



NOV 

DX,ADDS 

;SET COUNTER 5 FOR COUNT REPETITIVELY, 


MOV 

AL, 33 

;BINARY COUNT,COUNT DOWN, ACTIVE HIGH 


OUT 

DX, AL 

?TC, DISABLE SPECIAL GATE, RELOAD FROM LOAD, 


CMP 

BX, 31 

f CHECK IF 31 POINTS/SEC 


JGE 

FAST 

:IF SO, JUMP TO FAST 


CMP 

BX, 0 

;CHECK IF > 0 POINTS/SEC 


JG 

MED 

; IF SO, JUMP 

J BRANCH to here if points/sec 

< 0, MEANS THAT WANT LESS THAN 

j ONE POINT/SEC* 


SLOW: 

MOV 

AL , 15 

SET TO 100 HZ (NO GATE, RISING EDGE 


OUT 

DX, AL 

OF F5) 


NEG 

BX 

GET ABSOLUTE VALLE OF EX 


MOV 

AX,BX 

AND MULTIPLY BY 100 TO GET COUNT 


MOV 

DI,100 



MUL 

DI 



JMP 

GO 


; BRANCH TO HERE FOR 31 TO 20,000 POINTS/SEC—USE J MHZ. CLOCK 

FAST: 

MOV 

AL, 11 

; COUNT AT 1 KHZ fNO GATE, RISING 


OUT 

DX, AL 

; EDGE OF Fl} 


MOV 

AX,10000 

,-DIVIDE 1,000,000 BY PTS/SEC BY 


MOV 

DI,100 

j GETTING 1CE6 INTO DX+AX 


MUL 

DI 



DIV 

BX 

;BX=PTS/SEC; RESULT IN DX+AX, BUT 


IGNORE DX, SINCE DX=0 


Li'sfmg 1 continued on page £ 
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ting 1 continued: 


CMP AX /200 

JG FAST2 

CL I 

|AST2: JMP GO 

BRANCH TO HERE FOR 1 
| ED; MOV AL/13 

OUT DX, AL 

MOV AX,10000 

CWD 

DIV BX 


;DISABLE INTERRUPTS IF >=5000 
; POINTS/SEC 


START CLOCK TICKING AT DESIRED RATE 


TO 30 POINTS/SEC—USE 10 KHZ CLOCK 

COUNT AT 10 KHZ (NO GATE, RISING 
EDGE OF F3} 

CALCULATE NUMBER OF TICKS OF J0,000 HZ 
PER DATA POINT BY DIVIDING 
10,000 BY POINTS/SEC 


CLOCK 


MOV 

DEC 

OUT 

MOV 

OUT 


DX,ADDS 
AX 
DX, AL 
AL,AH 
DX , AL 


; AND LOAD COUNTER 5 WITH 1ICKS 
1 (COUNT TO ZERO, SO DECREMENT AX 
; FOR CORRECT COUNT] 

B BITS AT A TIME 


MOV 

Dl, [BPJ+14 

;GET OVERRUN FLAG ADDRESS 

MOV 

WORD PTR [DlI,0 

fZERO THE FLAG 

MOV 

OVRUNjDI 

?AND STORE THE FLAG ADDRESS 

MOV 

Dl, [BPJ+16 

;GET ADDRESS OF DATA ARRAY 

MOV 

DX/ADD9 

;LOAD COUNTER 5 FROM LOAD REGISTER 

MOV 

AL,112 

; AND ARM (START COUNTING) 

OUT 

DX, AL 


MOV 

DX,ADD4 

;ENABLE EXTERNAL START (PINS 3 + 4 OF 

MOV 

AL,132 

; CONNECTOR J2 MUST BE CONNECTED) 

OUT 

DX, AL 


BEGIN DATA COLLECTION; COLLECT UPON EXTERNAL START TRIGGER 

DNE: MOV 

DX,APD4 

;CHECK IF DATA READY 

IN 

AL, DX 


CMP 

AL, 128 

7BY CHECKING READY BIT (BIT 7) 

JB 

DONE 

fLOOP UNTIL READY 

TEST 

AL, 64 

;SEE IF DATA OVERRUN FLAG SET 

JNE 

ERRMESS 

;IF SO, NOTIFY BASIC PROGRAM AND EXIT 

MOV 

DX,ADDS 

;YES, DONE, SO GET LOW BYTE OF DATUM 

IN 

AL, DX 


MOV 

[Dl| , AL 

;AND STORE IT 

INC 

Dl 

;GO TO NEXT LOCATION IN ARRAY (1 BYTE 

MOV 

DX/ADDG 

;GET HIGH BYTE AND STORE IT 

IN 

AL, DX 


MOV 

[DI],AL 


INC 

Dl 


CMP 

PLOT,0 

;DON'T PLOT IF PLOT FLAG=0 

JZ 

NOPLOT 


PLOT ROUTINE 

STARTS HERE 


MOV 

TEMP,CX 

;SAVE CX FIRST 

MOV 

AH, AL 

?GET HIGH BYTE JUST TAKEN 

MOV 

AL,[DI-2! 

;AND LOW BYTE FROM STORAGE SO AX.=DATUM 

ADD 

AX,2047 

;CALCULATE Y-VALUE TO PLOT = 

CWD 


; 199-((DATUM+2047J/21) 

MOV 

BX, 21 

;DIVIDE BY 21—QUOTIENT IN AX 

DIV 

ax 


MOV 

DX , AX 

;RESULT INTO DX 

NEG 

DX 

;NEGATE AND ADD TO 199 

ADD 

DX,199 


MOV 

SI/TEHPSI 

jGET X-VALUE OF LAST POINT ON SCREEN 

INC 

si 

;GO TO NEXT LOCATION ON SCREEN 

CMP 

SI,040 

;TEST IF AT RIGHT EDGE OF 640 X 200 

JL 

Ml 

i SCREEN 

MOV 

SI,0 

;IF SO, GO TO LEFT EDGE TO PLOT 

1 i MOV 

CX,SI 

;GET X—VALUE INTO CX 

MOV 

TEMPSI, SI 

;£AVE X VALUE 

MOV 

AX,3073 

;AH-12,AL=1 TO WRITE DOT TO SCREEN 

I NT 

10H 

;PLOT POINT 

MOV 

CX,TEMP 

t RESTORE CX 

I)PLOT: LOOP 

DONE 

;DECREMENT CX AND LOOP IF >0 

BRANCH TO HERE UPON FINISH OR 

OVERRUN 

t)GO: MOV 

DX,ADD4 

;TURN OFF A/D 

MOV 

AL, 0 


OUT 

DX, AL 


STl 


;RESTORE INTERRUPT SERVICE 

POP 

BP 

;RESTORE BP 

RET 

12 

;6 ARGUMENTS IN CALL X 2=12 

RRMESS: MOV 

DJt,OVRUN 

;5ET OVERRUN FLAG SINCE A/D GOING 

MOV 

WORD PTR 1Dl],CX ;TOO FAST 

JMP 

NOGO 


■ MER BNDP 

rN_LEN 

EQU S-TEMP 

;LENGTH OF ROUTINE FOR HEADER 

BEG ENDS 

END 

HEADER 

;NEEDED FOR A -BIN FILE CONVERSION 


jisting 2: Geneml-purpose data-collection, graphing, and smoothing program in IBM PC 
SIC (DOS 1.10). 


REM GENERAL PURPOSE DATA COLLECTION PROGRAM 

REM S. GATES, DEPARTMENT OF CHEMISTRY, ILLINOIS STATE UNIVERSITY, NORMAL, IL 
REM 

REM Some FOR.,,NEXT loops are compressed to speed execution 

CLEAR, 31000: BLOAD "TIMER.. BIN" , 31000 : TIHER=31000 T Get timer routine 

DIM Aft[1000),B(1000),SGt {9) 

WIDTH 80:CL5 

INPUT " Do you wish to process data that have already been collected?";YS 
IF Y$ = "y" OR YS="Y" THEN Y=4: GOTO 300 
ftQ INPUT "Enter your name, please"; NAM$ 

jO D$=DATE$: T$=TIKE$: INPUT "Enter the sample identification, please."; SS 

Listing 2 continued on page 372 


before the previous data point has 
been read from the A/D converter. 
This is referred to as an overrun. 
Thus the program must check for the 
occurrence of an overrun. Upon find¬ 
ing one, the assembly routine sets a 
flag that can be read by the BASIC 
program once the data collection is 
finished. 

At very high data-collection rates, 
interrupt-driven processes occurring 
in the computer, such as interrupts 
by the system clock, may interfere 
with data collection. Indeed, initially 
this program was limited to 6 kHz 
until I realized that the interrupts 
from the system clock were taking too 
much time. Fbr this reason, at rates 
above 5 kHz, the subroutine turns off 
interrupts with a CLI (dear interrupt 
flag) instruction; when data collec¬ 
tion is completed, the interrupts are 
again enabled by using an STl (set in¬ 
terrupt flag) instruction. 

At low-to-moderate data-collection 
rates, it is useful to have a real-time 
plot. This is done for each data point 
collected by loading the low and high 
bytes of the data point into a register 
and converting it so that the screen 
displays a -10-volt A/D reading at 
the bottom and a + 10-volt reading at 
the top—i,e., so that the full screen 
is used for the display. 

When this assembly-language rou¬ 
tine is linked to a higher level pro¬ 
gram, such as a compiled BASIC or 
FORTRAN program, only minor 
changes are required. The Header 
section must be removed, so that the 
code starts at Temp. The Timer pro¬ 
cedure must be made Public, and the 
last line of the routine must include 
an End statement instead of an End- 
Header statement. After assembly, 
the subroutine is linked to the call¬ 
ing program using Link in the nor¬ 
mal fashion; EXE2BIN does not need 
to be run in that case. 

Sample BASIC Program 

A short interpreter BASIC program 
for the IBM PC that uses the assem¬ 
bly-language routine is shown in 
listing 2. The program sets aside a 
region of memory for the routine; the 
location chosen in line 30 may vary 
depending upon the amount of 
memory available in the system. The 
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value 31500 is correct for a 64K-byte 
system using Advanced BASIC. 

After the data has been collected, 
the overrun flag is checked, and the 
data is displayed in the high-resolu¬ 
tion graphics mode. The data is 


scaled to fill the entire screen. 
Once the data has been collecteJ 
and displayed, you usually will neeJ 
to remove high-frequency noise, 
simple method for doing this in sofl 
ware is shown in listing 2. It uses 


Listing 2 continued: 


LINE (60,0)-[639,190}, ,B 'label 

PRINT N%;: LOCATE 1*1 : 

'Label axes 


120 PRINT "Please enter 3 lines of experimental description, including": 

PRINT "Sample preparation* instrument settings* etc." 

130 FOR 1=1 TO 3: LINE INPUT L$ (I) : NEXT I 

140 INPUT “Enter the channel number (0 to 15)C% 

150 INPUT "Enter the number of data points to collect. * i N% 

160 INPUT "Enter tne number of data points/second desired. *; S 

170 Sfc=S: IF S< I THEN S%=-ll/S 'Convert to proper format for timer routine 

1B0 PRINT "Type any key to start count-down for data collection," 

190 I$= INKEY5:IF 1$="" THEN 190 

200 CLS: FOR 1=10 TO 0 STEP -1: LOCATE 12*40 : PRINT I: FOR J=1 TO 500:NEXT Js 
NEXT I ’Count down; J loop is delay between counts 

210 Fk=0 “Initial ise overrun flag 

220 P% = 1:1F Si > 2000 THEN P1=0 'Plot if < 2000 pts/sec 

230 CALL TIMER{AMU*Fk,P% *Nt,C%,S^) “Collect data; all variables RUST be 

INTEGER1 

240 IF F%<> 0 THEN FEINT "Warning—data taken too fast": N%=M-F% 

250 FOR 1=1 TO N% 

260 IF AMU > 32767 THEN AM 1J =A%(IJ-6553 5 I 

270 A%(I)=AI(1)/.2047: 'Store input as mV, assuming -10 to 10V range 

200 NEXT I 

290 CLS: PRINT " Enter a 1 to plot data on the screen"; 

PRINT " A 2 to store tne data in a file.": PRINT " A 3 to smooth the data": 
PRINT * A 4 to get another file"SPRINT " A 5 to exit": INPUT 7 
300 ON Y GOSUB 34D,510,670,770,690 
110 GOTO 290 

320 ******* SUBROUTINES ********* 

330 REK Screen plotting routine 
340 SCREEN 2 :KEY OFF 

350 DEF FKSCALE{Z%)=190-190*(Zl-YMIN)/{VMAX-YMIN] 

360 input "Enter the label for the graph",LAB$ 

370 CLS:YHAX=A%(1)i YMIN=AMU 
3BQ FOR 1=1 TO N% 

390 IF AMT)<YMIN THEN ¥HIN=AMU ELSE IF A%{1)> YMAX THEN YHAX=AMI) 

400 NEXT 1 

410 YPLOT = F NSCALE(A%(1) ) 

420 PSET (60 r YPLOT),0 *Go to first point 

430 FOR 1=2 TO NA: XPLQT=60+S79*(1-1)/{N%-IJ: YPLOT=FNSCALE(A%(1)): 

LINE —(XPL0T* YpLOT): NEXT I 
440 LOCATE 25*40 ; PRINT LABS;: LOCATE 1,1 
and box plot 

450 LOCATE 25,0 : PRINT "1";: LOCATE 25,75 
PRINT YKA.V;: LOCATE 24,1 : PRINT YMIN; 

460 LOCATE 6,1: PRINT "Type any key to continue"; 

470 YS =1 NXEYS:IF YS^"" THEN 470 
400 RETURN 
490 REN ******** 

500 REN Subroutine to store data in a file 

510 INPUT "Enter the name of the file in which the data are to be stored;FILPJS| 
520 OPEN FILMS FOR OUTPUT AS *2 

530 WRITE #2,NAM$,D$,T$ 'Save name, date, time 

540 WRITE 62, S$ 'Save sample description 

550 FOR 1=1 TO 3: WRITE #2,L5{I): NEXT I 1 and conditions 
560 WRITE #2,N%,S% 'number of points, sampling rate 

570 FOR 1 = 1 TO N%: WRITE 12,AM I); NEXT 1 
680 CLOSE #2: RETURN 
590 REM ******** 

600 REM Subroutine to compute second-order 9-point Savitzky-Golay smooth 
610 REM including smooths at both beginning and end of data 
620 REM it computes a "smootned" value for each point by adding together 
630 REM the 4 points on either side of it, plus itself, each multiplied 

640 REM times the corresponding coefficient, 

650 Rt^ it then computes the "smootned" value for each successive point 
660 REM using the original data array. 

670 DATA -21*14,39,54,59,54,39,14,-21: *Savit*ky-Golay coefficients 
680 RESTORE 

690 FOR 1 = 1 TO 9: READ SGMUiNEXT 1 ‘Get coefficients 

700 FOR 1=1 TO NM B (I)=0:DF%=0: FOR J=-4 TO +4 i IF I+J< 1 OR I+J>N% THEN 720 
710 B(I)-B f17 +A% £ t+J}*SGfc fJ +5):DF% =DF MSG*(J+5) 

720 NEXT J:B{13 =B(I}/DFt:NEXT I "Divide by sum of coefficients used 

730 FOR 1=1 TO N%: CD =Bf1): NEXT I ‘Store back in original array 

740 RETURN 

750 REM ******** 

760 REM Subroutine to read previously collected data from disk file 
770 INPUT “Enter the name of the file to be processed. " i FILNS 
7 SO OPEN FILN$ FOR INPUT AS t2 
790 INPUT 12* NAM$ J DS, T$ 

800 INPUT *2,S$ 

810 FOR 1=1 TO 3: LINE INPUT #2,LSfI): NEXT I 
820 INPUT #2,NM5% 

830 PRINT NAM$,D5,TS; PRINT SS: FOR 1=1 TO 3: PRINT L${I)s NEXT I 
840 PRINT "Number of points= "? N%, "Points/sec= “j S 
850 FOR 1=1 TO NM INPUT #2, AMI): NEXT I 
860 CLOSE 12: PRINT "Type any key to continue" 

870 Y5=INKEYS: IF 76="" THEN 870 
880 RETURN 
090 END 
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Figure 2: The effect of filtering on noise levels am be very significant . Figure 2a shows 200 data points taken from an instrument over a I 
period of 20 seconds . Ideally, the signal should be a straight line , but instead shows both long-term and short-term noise. In figure 2b t datal 
from the same instrument is passed through a digital (software) filter once ; in figure 2c, it is passed through the filter twice. In figure 2d, f 
data from the same detector is passed through a hardware low-pass filter. 


"Savitzky-Golay 7 ' type smoothing al¬ 
gorithm (see reference 3), which is a 
rapid, easily implemented smoothing 
technique that is equivalent to fitting 
a least-squares line through the data. 
The order of the fit and the number 
of points included in the fit can be 
modified to provide varying amounts 
of smoothing. A second-order, 9- 
point smooth is the one most often 
used in my lab. In picking which soft¬ 
ware filter to use, you may find an ar¬ 
ticle by Cram et al. quite useful (see 
reference 1). For severe noise prob¬ 
lems, other techniques such as en¬ 
semble averaging or filtering using 
fast Fourier transforms may prove 
useful. 

The usefulness of the filtering pro¬ 
cess is illustrated in figure 2. Figure 
2a shows data collected from the 
detector of a high-performance liquid 
chromatograph, without filtering. In 
figure 2d, data was collected from the 
same detector, but with the low-pass 


hardware filter being used. In figure 
2b, the data is exactly the same as the 
unfiltered data (figure 2a), except that 
it has been passed through the 
Savitzky-Golay second-order, 9-point 
filter contained in listing 2, In figure 
2c, the data from figure 2a has been 
passed through the Savitzky-Golay 
filter twice; the reduction in the noise 
is striking. I often use a combination 
of hardware and software filtering for 
optimum results. 

Examples of Use 

I offer a four-week course to science 
students that teaches them to inter¬ 
face to a variety of scientific instru¬ 
ments using the techniques de¬ 
scribed in this article. Students spend 
one week learning BASIC, two weeks 
learning the concepts of interfacing 
and writing simple programs, and 
one week interfacing the computer to 
a specific chemical laboratory instru¬ 
ment. 


Although the students learn to| 
write data-collection and display rou 
tines in BASIC, for their final projei 
they use the Timer routine in listinj 
1. Using the standardized interfarinj 
system, in one week's time they h, 
written complete data-collection am 
analysis programs for a number 
different instruments, including a p 
meter, a UV (ultraviolet)-visible spec 
trophotometer, a differential scan 
ning calorimeter, a high-performanc 
liquid chromatograph (FTFLC), and 
polarograph. Even though these p: 
grams were written in one week's 
time, each of these programs is m 
in routine use in our teaching 
research laboratories. 

IH use two examples to show ho 1 
quickly and easily instruments can 
interfaced using this approach. 

One student interfaced an rBM Pi 
to a polarograph, using the drcuil 
shown in figure 1. The polarograp] 
already has a sophisticated preampli- 
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Using the Tecmar A/D Board 


The Tecmar board can be given instruc¬ 
tions, and have information read from it, 
in one of two ways: either the I/O (input/ 
output) mode or the memory-mapped mode 
can be used. In the I/O mode, various func¬ 
tions of the board are accessed through 
ports, which are addressed with INP and 
OUT instructions in BASIC, or IN and 
OUT instructions in assembly language. 
in the memory-mapped mode, the func¬ 
tions are accessed at a series of consecutive 
memory locations; this requires PEEK and 
POKE instructions in BASIC f or any 
memory-addressing instruction in assem¬ 
bly language, such as MOV or TEST 
The choice between these two modes is 
largely a matter of personal preference. The 
memory-mapped mode is slightly faster but 
the board is configured at the factory for 
the I/O mode, which is probably the 
simpler mode to program. In either mode, 
you must select the base address, which is 
the first of 16 consecutive addresses used 
to communicate with the various functions 
on the board. The base I/O address set at 
the factory is 180S. However, other base ad¬ 
dresses, as well as the memory-mapped 
mode, may be selected using the appropri¬ 
ate jumpers or switches. 

Other options available on the board in¬ 
clude auto-incrementing of the A/D 
(analog-tchdigital) converter (automatically 
switching the channel from which data is 
being taken), and the range of the signals 
coming from or going to the instrument. 
In addition, three types of inputs to the 
A/D converter are selectable by appropriate 
jumper settings; single-ended, pseudo- 
differential, and true differentiaL The 
single-ended setting is normally used, but 
the differential modes are particularly use¬ 
ful with low-level signals in environments 
with large amounts of electromagnetic 
noise. It is also possible to use interrupts 
to signal the computer when the A/D 
board has data ready pr storage. 

The system described in the text uses a 


- 10-V to + 10-V bipolar range pr the A/D 
board, clock triggering of the A/D board, 
and a single-ended input . Only one instru¬ 
ment is normally connected, so the auto-in¬ 
crementing feature is disabled, as are in¬ 
terrupts. Timer 5 is used to trigger the A/D 
board. 

The clock portion of the Tecmar board 
provides a general-purpose mechanism pr 
timing various events or pr providing 
timed pulses pr triggering various agents. 
At least IS different modes of operation are 
possible, each with several options. To the 
average user, this number of possibilities 
can prove highly confusing at best. 

For triggering the A/D board at specific 
intervals, however, the process is pirly 
straightforward. The clock circuitry con¬ 
tains a 1-MHz clock, which is further sub¬ 
divided either by powers of 10 (BCD scal¬ 
ing) or by powers of 16 (binary scaling), 
depending upon the option selected. Any 
one of five counters can be loaded with a 
count, which is then either incremented 
or decremented every time the clock ''ticks/* 

For example, ivith a BCD scaling of 
divide-by-100, the dock provides a 10-kHz 
output , Assuming the count is in a 
downward direction, then the 16-bit 
counter can be loaded with a value of 99 
to provide an output pulse to the A/D 
board every 0.01 second (Le„ 10 kHz + 100 

- 100 Hz). Note that the counter provides 
an output to the A/D board when it at¬ 
tempts to go below zero (called the “ter¬ 
minal count"); hence, the counter is set to 
99 rather than to 100 . 

To connect the counter pulses to the A/D 
converter, the output from the specific 
counter must be directed to the trigger in¬ 
put of the A/D converter. Because of the 
pin placement on the Tecmar board, the 
easiest method for doing this is to connect 
the output of counter 5 to the A/D con¬ 
verter by jumpering pins 3 and 4 of con- 
nedor J2. 

All of the functions of the clock are con¬ 


trolled using two I/O ports accessible to I 
any program. Although these ports are I 
termed control port and data port, both [ 
ports are needed to set up the correct tim¬ 
ing sequence. In a typical use of the timer, I 
the control port is first directed to point to I 
an internal register called the mas ter model 
register. You then select the various con-l 
trot options by loading a 16-bit word into I 
the master-mode register via the data port; [ 
tfe is setecte options such as whether an 8- 
or 16-bit I/O bus is being used, what is tel 
be used as a source of the dock frequency, f 
and so forth. 

Most of the information, however, is I 
loaded into another internal register, tfrel 
"counter-mode register." There is one such I 
register for each of the five counters. Hence, | 
the program uses the control port to se/ecll 
which counter-mode register is to be used;\ 
in this case, the one for register 5 
selected. The counter-mode register is th 
loaded, through the data port, with thei 
various options selected for that register, f 
Options include whether to count up art 
down, whether to count in binary or BCD, [ 
and which subfrequency of the dock is tel 
be used. Special options are available if the I 
counters are to be used as a time-of-day^ 
clock. 

When the program is ready to begin cot- 1 
tecrircg data, the appropriate counter mnstl 
fee loaded with the correct count artdi 
"armed/' i.e., started counting. Assammgl 
that the A/D converter has been set tel 
recognize the signal from the dock as a trig-1 
ger by enabling the external start bit, them 
A/D converter will automatically initiate^ 
a conversion (data collection) every time 
the counter register goes to zero. Hence, the 
program only needs to wait until the A/Di 
converter signals that it has completed a\ 
conversion and then store the data; no tim - f 
ing loops need to be written. The A/D con- 
verter will continue to be triggered by the 
clock until the dock output is turned of) 
by the program. 


fier system, so a 10-volt signal could 
be readily obtained. Hence, the stu¬ 
dent set the preamplifier on the in¬ 
terface cart to a gain of 1, attached it 
to the recorder output of the polaro- 
graph, used no filtering, and set the 
Timer routine to collect data for a 
period of time determined by the 
potential range scanned. 

The major task of the student, 
then, was to understand the theoret¬ 


ical basis of the instrument readings 
and to design a program in BASIC to 
analyze the data. In order to ac¬ 
complish this, the student had to fit 
a least-squares line to a sawtooth 
wave function, determine the inflec¬ 
tion point in the curve, and calculate 
the distance between the two least- 
squares lines at the inflection point* 
The A/D readings were then con¬ 
verted to current values in micro¬ 


amperes and the time scale was coij 
verted into the applied potential 
millivolts* 

Students in the analytical chemil 
try class now use data collected wii 
this system from a series of stand a 
lead samples to calculate the amouJ 
of lead in leaded gasoline. Photo| 
shows data collected by a group 
students for a standard sample 
lead. 
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Photo 2; Students taking our analytical chemistry laboratory course 
analyze the amount of lead in gasoline using the interface described 
in the text . The diffusion current (JD on the display) is proportional 
to the concentration of the lead in the sample. 



T I me \ Niflvh.'i ) 

Figure 3: A common problem in chemical laboratory work is 
measure the areas of peaks. Each peak in this figure is integrated 
the computer program; the peaks of interest are peaks 2 and 2, : 
are caffeine and benzyl alcohol, respectively. The benzyl alcohol \ 
serves as an internal standard for measuring the caffeine. The sfraid 
frnes under each peak are the baselines determined by the compui 
during the integration process . The large initial peak is a group | 
unidentified substances. The sample is a cup of instant coffee. 


A second example of an instrument 
that students have interfaced is a 
high-performance liquid chromato¬ 
graph. The normal output of the 
HFLC is a 10-mV signal displayed on 
a strip-chart recorder; hence, the pre¬ 
amplifier was set to a gain of 1000 to 
provide a 10-volt signal to the AID 
converter 

The student writing the program 
divided it into two sections: a data- 
collection portion and a data-analysis 
portion. In the data-collection por¬ 
tion, all of the parameters of the in¬ 
strument and the sample to be ana¬ 
lyzed are recorded, thus providing a 
permanent record of the conditions 
of the analysis. The program also 
asks for the names of the substances 
being analyzed, if known, and 
whether an internal standard is be¬ 
ing used. 

The data collection is done using 
the assembly-language routine, with 
a real-time plot of the data. If more 
than a predefined number of points 
are collected, the data is "bunched," 
or averaged, together. The Savitzky- 
Golay smooth is then performed, 
and the smoothed data and identify¬ 
ing information are stored in a disk 
file. 

In the second section of the pro¬ 
gram, the peaks in the data are in¬ 


tegrated, and the area of each peak 
is compared to that of an internal 
standard. Proper integration involves 
deciding where each peak starts and 
stops and then selecting the appro¬ 
priate baseline to be subtracted from 
each peak. The results of this process 
are shown in figure 3. Again, the pro¬ 
gram is used routinely in our analyt¬ 
ical laboratory course; figure 3 shows 
an analysis of caffeine in coffee per¬ 
formed by a group of students in that 
course. 

Conclusions 

One of the many advantages of the 
revolution in "home" computers is 
that powerful but inexpensive com¬ 
puters can be used in scientific or in¬ 
dustrial laboratories, even by those 
with relatively limited computer 
skills. Utilizing off-the-shelf com¬ 
ponents and simple programming 
languages, extremely sophisticated 
data-collection and data-processing 
systems can be developed very 
rapidly. 

The system described here repre¬ 
sents a hardware and software solu¬ 
tion to the problem of data collection 
and analysis in a wide variety of com¬ 
monly encountered laboratory situa¬ 
tions. By making only minor modifi¬ 
cations, you should be able to adapt 


it to other types of hardware and 
other types of instrumentation wii 
an extremely wide range of applic| 
tions, not only in chemistry, but 
other scientific and industrial areas \ 
well.B 
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$219.95 

Sma rl mods m 1200 BAU D 

$479.95 

Smart modem 1200BW/SC1I 

$419.95 

S marl modem 11 a W/SC l! 

$249,95 

Chronograph 

$169,95 

U S. ROBOTICS 


300 BAUD 

$169.95 

Aulo Dial T 200 

$449.95 

Password 1220 BAUD 

$339.95 

NOVATION 


J-Cal 

$119.00 

Apple-Cat i! 

SCALL 

COMPUTER FURNITURE 

BUSH 


Desk Oak Veneer 

$109.95 

Hutch Oak Veneer 

$ 64.95 

Printer Stand Oak Veneer 

$ 59-95 


1 DISKS/SUP PLIES 

1 Verbalim SS/DD 6ft lloppy 

$23.95 

1 Verbal I m 05/DO 5ft UuppV 

$31.95 

1 Dysan SS/DD 5ft Hoppy 

$27,95 

1 Dysan DS/DD 5ft floppy 

$36.95 

1 ESK SS/DO 5ft floppy 

$19.95 

1 ESKDS/DD 5ft floppy 

$27.95 

1 Elephant SS/D-D 5ft floppy 

$CALL 

I Elephant DS/DD 5ft llpppy 

SCALL 

1 Control Data SS/DD 5ft Moppy 

*22.95 

P Control Data DS/DD 5ft floppy 

SCALL 

1 Library oases holds 10 disks 

$ 1.95 

1 Disk Storage Bo* holds 70 disks 

$19.95 

1 Flip-n-1 lie 25 holds 25 disks 

SCALL 

1 Flip-n-tlls 50 holds 50 disks 

$19-95 

1 Flip-mine 70 holds 70 disks 

$23,95 

64K RAM MEMORY 

UPGRADE FOR IBM 

1 PC 

$53.95 


1 * * * * 

SURGE SUPRESSORS 

Ieop 

1 Lemon 

$ 48,50 

1 Lime 

* 67.00 

1 Peach 

$ 76.00 

1 Orange 

$105.00 




<& 


*9 





TH€ COMPUTGR-LIN€ 


CALL (800) 255-4659 (Outside California) 

CALL (800) 541 -4300 (Inside California) 

When in California, please visit us at: When in Colorado, please visit us at: 

21054 SHERMAN WAY 17791 FITCH ST. 1136 COLORADO BLVO. 

CANOGA PARK, CA 91303 IRVINE, CA 92714 DENVER, CO 80222 

CALL: (818) 719-1812 CALL: (714) 863-9944 CALL: (303) 758-3261 

General/ Mailorder J7141 863-9988 

CUSTOMER SERVICE AND ORDER INQUIRY (71 4| 863-9631 


TERMS. All prices reflect a 2 . 9 % cash discount. All goods acknowledged faulty on receipt by the customer will be repaired or replaced at our discretion Customers must call for an RMA 
number before returning any goods. This facilitates our quick attendance I o faulty goods. We reserve (he right lo repair or return tothe manufacturer for repair al I goods becoming faulty wilhin 
Ihe specified warranty period. Any goods (hardware or software) relumed lor restocking are subjecl To a 1 5% restocking fee al our discretion The charge for nance Hat ion ol orders is 20% at 
our discretion Mo returns on software. We accept no responsibility for any false claims made by manufacturers. Prices quoted for slock on hand and subject lo change without notice. 
Specialists in APO and international deliveries Please add 3% (minimum $3.00) for shipping. APQ add io all prices 5% for shipping (miniriium $5 001. We will calculate enact freight. Please 
allow a minimum ol 2 weeks plus mail time (if an order is mailed in) tor receipt ot all UPS delivered goods. All goods (other lhan APO or intern a I tonal) delivered UPS ground. AH items listed 
available for 43 hour service provided products are readily available from the manufacturer. 

Circle 102 on inquiry card. 




ALL BRANDS ARE REGISTERED TRADEMARKS Old© 102 OH Inquiry CCKfd. k T 
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Putting the Apple II Work 

Part 2: The Software 

A high-speed system for the acquisition 


Last month, I described the overall 
system approach and provided you 
with construction details and pre¬ 
liminary testing. In this concluding 
part, I'll discuss the software I've 
developed that makes the system 
operational. 

System Software 

The software that enables the com¬ 
puter to collect and display the data 
can best be visualized by breaking 
down the total program set into a 
number of subroutines: 

1. A main routine written in Apple¬ 
soft BASIC is responsible for call¬ 
ing all machine-language subrou¬ 
tines, displaying the data on the 
high-resolution graphics screen, 
and storing the data on disk. 

2. A machine-language routine that 
controls the digital section of the 
analog-to-digital (A/D) converter 
and provides high-speed transfer 
of the binary data into the Apple 

n. 

3. A machine-language routine that 
scrolls the displayed data horizon¬ 
tally across the video display, 

4. A machine-language routine that 
enables you to mix text with the 
data displayed on the high-reso- 
lution graphics screen. 

The Applesoft program expects the 


and analysis of data 

Richard C. Hallgren 
Michigan State University 

machine-language routines to be 
stored on disk drive 1 and to have 
the following names: 

AID — routine that controls the 
digital section of the A/D converter 
Shift — routine that scrolls the data 
Hires — routine that writes text onto 
the high-resolution graphics screen 
Table — graphics character look-up 
table 

After you have loaded these pro¬ 
grams and stored them onto a disk 
initialized with the Hello routine, ex¬ 
ecute the Applesoft routine. If the 
program jumps to the A/D routine 
but never returns, you probably have 
one of two problems: 

1. The program did not enter the 
A/D routine correctly* Usually, 
you will get strange characters ap¬ 
pearing on the screen, and/or the 
keyboard will not respond with¬ 
out turning the power off and 
then back on* 

2* Absolutely nothing happens. 
Make sure that the IRQ signal is 
getting to pin 30 on the interface 
connector. 

Once you get the program to go to 
the A/D routine and to return, the 
end is in sight. If the data does not 
plot correctly, check the section in 


the Applesoft routine that suppoij 
this* For example, if you try to scrd 
the data and the computer doJ 
strange things, take a dose look fl 
mistakes in the scroll subroutined 

Applesoft Routine 

Listing 1 gives the program wij 
comments* This BASIC routine fid 
loads all the machine-language roJ 
tines and then loops until the oper 
tor is ready to digitize data* Once tn 
operator indicates that data is to U 
taken, the program jumps to the ml 
chine-language A/D routine that prj 
ceeds to digitize and store a pred 
termined quantity of data. PrograJ 
control then returns to the Applesd 
routine* The data is then plotted d 
the high-resolution graphics screeJ 
and text is added to the plots. Yq 
then have the option of reviewing in 
data by scrolling it back and forJ 
across the video display. If the da 
is "good," you can store the data d 
disk. If the data is not good, you cd 
initiate the acquisition of a new bloJ 
of data. 

A/D Machine-Language Routid 

The machine-language AID coJ 
verier subroutine is called from tH 
BASIC program by executing CAU 
- 28656. This forces the computer i 
execute the subroutine stored 
memory location 9010 hexadecima 
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Unless otherwise indicated, all ad¬ 
dresses are hexadecimal.) Listing 2 
hves the program with comments, 
[jpon entering this subroutine, the 
ontents of the accumulator, the con- 
bnts of the X and Y registers, and the 
processor status are saved. The sub¬ 
routine then clears the Y register and 
bads the X register with the 8 most 
igrdficant bits (MSBs) of the memory 
ddress defining the upper limit of 
he block of memory reserved for 
lata storage. The memory address 
pr the lower limit of the block re- 
erved for data storage is loaded into 
hemory locations OA (least signifi- 
ant bits or LSBs) and OB (MSBs). 
these two memory locations serve as 

pointer to the current location in 
hemory in which a byte of data is to 
le stored. 

The system interrupt logic is dis- 
bled while the 8 MSBs of the cur- 
pnt data-storage address (the con- 
bnts of memory location OB) are 
ompared with the 8 MSBs of the 
haximum allowable address (the 
ontents of the X register). If the max- 
mum limit has not been reached, the 
program jumps to memory location 
t038. If the maximum limit has been 
cached, the subroutine restores the 
ontents of the accumulator, the con- 
pnts of the X and Y registers, and the 
processor status. After that, the 
eturn from subroutine (RTS) com¬ 
pand forces the computer to return 
p the BASIC calling routine. 

At memory location 9038, the sub- 
putine enables the system interrupt 
pgic and waits a few machine cycles 
p see if it is time to take another 
[ample. The sampling rate is deter¬ 
mined by connecting the output of 
he crystal-controlled oscillator and 
requency-divider logic to the inter¬ 
rupt request line (IRQ) going to the 
502. If it is not time to take another 
ample, the subroutine returns to 
pemory location 9026, where the in- 
brrupt logic is disabled. If it is time 
p take another sample, the interrupt 
pgic forces the computer to jump to 
pemory location 9040. This address 
was determined by the Hello pro- 
tram, which was executed when the 
DOS (disk operating system) was ini- 
kally booted. 

At memory location 9040, the three 


Listing 1: A/D converter main routine written in Applesoft BASIC. 


IS REM HIGH SPEED fVD CGNUERTER 
2G D* = 

22 PRINT "BLOOD A/D,01" 

24 PRINT "BLOAD HIRES,Di" 

£5 PRINT D£;"BLQA0 TABLE>01" 

26 PRINT D$i“BLOAO SHIFT,01* 

32 UTAB 10; PRINT "PRESS THE SPACE BAR WHEN VOU ARE": PRINT "READ? TO DIG 
ITIZE DATA," 

40 GET K$ 

42 IF K$ < > CHR$ C 32 > THEN GOTO 40 

44 GOTO 21S0 

100 REM SCROLL DATA TO THE LEFT 
102 IF K1 > 28600 THEN RETURN 

U2 POKE - 30875,238: POKE - 30869,227: POKE - 30751,0: POKE - 30744, 
232: POKE - 30742,28: POKE - 30865,26: CALL - 30976 
L30 HC0L0R- 1: FOR I = 1 TO 14 
132 V = C PEEK <KI + DI * I)> S 1-5 
134 HPLOT 185 4 1,175 - V: NEXT I 
136 K1 = K1 + Dl 4 14 
140 HCOLGF- 2: FOR I = 1 TO 14 
144 V = ( PEEK <K2 + DI * 1» s 1.5 
146 HPLOT 135 + 1,175 - V; NEXT I 
148 K2 = K2 + DI * 14 
L50 HCQL0R= 3: FOR I = 1 TO 14 
154 V = < PEEK <K3 + DI * I)> ^ 1-5 
156 HPLOT 195 + 1,175 - V: NEXT I 
158 K3 = K3 + 01 * 14:SL = .1 
1S3 RETURN 

200 REM SCROLL DATA TO THE RIGHT 
202 IF K1 < 25230 THEN RETURN 

212 POKE - 30375,227: POKE - 30363,230: POKE - 30751,27: POKE - 30744 
,202: POKE - 30742,255: POKE - 30865,254: CALL - 30976 
221 IF 3L = 0 THEN 60TO 230 

£22 K4 = K1 - 210 * DI:K5 = K2 - 210 * DI:K6 = K3 - 210 * DI 

230 HCGLGR= Is FOR I = 14 TO 1 STEP - i 

234 V = ( PEEK CK4 - 01 * I)) X 1-5 

236 HPLOT 14 - 1,175 - V: NEXT I 

238 K4 = K4 -'DI * 14:K1 = K4 + 210 * DI 

240 HCQL0R= 2: FOR I * 14 TO 1 STEP - 1 

244 V - < PEEK (K5 - DI * !>> s 1.5 

246 HPLOT 14 - 1,175 - V: NEXT I 

248 K5 = K5 - DI * 14:K2 = K5 + 210 * DI 

250 HCOLOR- 3: FOR I = 14 TO 1 STEP - 1 

254 V = £ REEK (KG - DI * I>> ^ 1-5 

256 HPLOT 14 - 1,175 - ?: NEXT I 

253 KG = K6 - DI * 14:K3 = K6 +■ 210 * DI 

293 RETURN 

£100 REM DIGITIZE DATA 

2102 HOME : TEXT : UTRB 10; PRINT "DATA IS BEING DIGITIZED*" 

2132 POKE - 28643,112: POKE - 16143,0: CALL - 28656 

2208 K1 “ 24576:K2 = 24577:K3 = 24578:01 * 3: 60SUB 3000: GD3UB 10000 

2250 GET K$ 

2254 IF K$ = CHRS (8) THEN G0SUB 100 

2256 IF K$ - CHR$ (21) THEN GOSUB 200 

2258 IF Kf = CHR* (32) THEN GOTO 2100 

2260 IF K$ = CHRS <27> THEN GOTO 4000 

2299 GOTO 2250 
3000 REM PLOT DATA 
3810 HCOLOR- I: HGR2 

3030 FOR 1-0 TO 209:? == C PEEK <K1 + DI * I)) ^ 1.5 
3032 HPLOT 1,175 - V: NEXT I 
3834 K4 = K1:K1 = K1 + 218 * DI 

7Q7c Lirrii rift— ^ 

3038 FOR I = 0 TO 203:? = < PEEK <K2 + DI * D) / L.5 

3040 HPLOT 1,175 - V: NEXT I 

3041 K5 = K2:K2 = K2 + 218 * DI 

3042 HC0L0R= 3 

3044 FOR I = 0 TO 208:? = < PEEK <K3 + DI * I)) ✓ 1-5 
3846 HPLOT 1,175 - V: NEXT I 

3043 KG = K3:K3 = K3 + 210 *- DI 

3045 RETURN 

4000 REN ESCAPE SUBROUTINE 
4802 TEXT : HOME 

4010 UTAB 4: PRINT "PRESS THE KE? CORRESPONDING TO ?0UR": PRINT "CHOICE; Ir 


4814 

UTAB 10: PRINT ,J R 

TO RETURN TO CURRENT 

DATA 1 ' 



4016 

UTAB 12; PRINT "S 

TO SAUE CURRENT 

DATA 

ON DISK" 



4018 

UTAB 14: PRINT "D 

TO DIGITIZE NEW 

DfiTR" 




4019 

UTA8 16s PRINT U H 

TO STOP" 





4020 

UTAB 26: GET K* 






4022 

IF K$ = "D" THEN 

GOTO 2180 





4023 

IF K$ = "R" THEN 

GOTO 2250 

POKE - 16304,0: 

POKE 

- 16293,8: 

POKE 

- 18297,0; 

4024 

IF K* = lf R” THEN 
GOTO 2250 

POKE - 16304,0: 

POKE 

- 16299,6: 

POKE 

- 16297,0 

4026 

IF KS = "H" THEN 

END 





4028 

IF K* = M S" THEN 

GOTO 4050 






4829 GOTO 4B20 

4050 HOME T . r „ . 

Ltstmg 1 continued on page 384 
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4060 UTftB lu: PRINT "ENTER THE NAME OF THE DATA FILE JI 
4064 inm 14: INPUT KS 
4878 Q$ = *" 

4872 PRINT Df^"BSflUE M ;K*;“,ft*6000,L$1000.Dl M 
4039 GOTO 4O0O 

10O0O REH IDENTIFV PLOTS AND ADD TEXT 
10082 POKE 54,0: POKE 55,143: POKE - 16239,8 

LO018 UTA3 23: HTftB 1: PRINT "PRESS <— OR —> TO SCROLL THE DATA." 

1005O UTRB 24: HTOB 1: PRINT “PRESS SPACE BAR TO DIGITIZE MORE DATA. H 

10052 UTAB 14: HTAB 32: PRINT "PRESS ESC" 

10054 UTAB 15: HTAB 32: PRINT "TO EXIT. 11 

10060 HCOLOR- 1 

10062 HPLOT 215,12 TO 219,12: HPLUT 215,20 TO 219,20: HPLQT 217,12 TO 217 
,20: HPLOT 223,20 TO 223,12 TO 227,20 TO 227,12: HPLOT 231,20 TO 231, 

12 TO 235,12 TO 235,16 TO 231,16 

10064 HPLOT 239,12 TO 239,28 TO 243,28 TO 243,12: HPLOT 249,20 TO 249,12 li 
247,12 TO 251,12 

10066 HPLOT 257,20 TO 261,20 TO 253,20 TO 253,12 TO 257,14 
10070 HCQLGR= 2 

18872 HPLOT 216,32 TO 220,32: HPLOT 216,46 TO 220,40: HPLOT 213,32 TO 218 
,40: HPLOT 224,46 TO 224,32 TO 228,40 TO 228,32: HFLGT 232,46 TO 232, 
32 TO 236,32 TO 236,36 TO 232,36 

10074 HPLOT 248,32 TO 243,40 TO 244,40 Tu 244,32: HPLOT 250,40 TO 250,32 T( 
248,32 TU 252,32 

18676 HPLOT 258,32 TO 262,32 TO 262,36 TO 258,36 TO 258,46 TO 262,46 
10030 HCGLOR- 3 

I00S2 HPLOT 216,52 TO 223,52: HPLOT 216,60 TO 220,60: HPLOT 218,52 Tu 218 
,60: HPLOT 224,60 TO 224,52 TO 228,68 TO 228,52: HPLOT 232,60 TO 232, 
52 TO 236,52 TO 236,56 TO 232,56 

18084 HPLOT 240,52 TO 240,60 TO 244,60 TG 244,52: HPLOT 250,68 TO 250,52 H 
248,52 TG 252,52 

10086 HPLOT 253,52 TO 262,52 TO 262,56 TO 258,56 TO 262,56 TO 262,60 TO 2 
53,60 

18099 RETURN 


Listing 2: This routine provides high-speed data transfer from the A/D converter to the App\ 
11 . 


AD7570 A/D converters are simulta¬ 
neously instructed to begin the con¬ 
version of their respective input 
signals. The subroutine then loops 
until all three units have finished 
their conversion cycles. The subrou¬ 
tine then proceeds to load the digi¬ 
tized signal from the first AD7570 into 
the accumulator* The contents of the 
accumulator are then transferred into 
the memory location determined by 
the contents of memory locations OA 
(containing the 8 LSBs) and OB (con¬ 
taining the 8 MSBs) and the contents 
of register Y (which are added to the 
contents of memory location OA)* 

After the data has been stored, the 
Y register is incremented. The sub¬ 
routine tests the Y register to see if 
the increment caused the register to 
be equal to zero (a transition from # 
FF to #00). Such a transition indicates 
that memory location OB then needs 
to be incremented. The subroutine 
then proceeds to load and store data 
into successive memory locations 
until all three converters have been 
serviced. A return from interrupt 
(RTI) command then forces the com¬ 
puter to return to the point in the 
program where the interrupt request 
was detected. The subroutine ulti¬ 
mately ends up back at memory loca¬ 
tion 9026, where the interrupt logic 
is again disabled and a test is made 
to see if the maximum allocated data¬ 
storage address has been exceeded* 

Once the data has been digitized 
and stored, program control returns 
to the BASIC routine. The first 209 
data samples from each input chan¬ 
nel are displayed on the high-resolu- 
tion graphics screen. Differentiation 
of the data is achieved by using a 
unique color for each input channel. 
The full width of the graphics display 
is not utilized for data so that 
reference text can be added on the 
right-hand side of the screen. 

High-Resolution Text Generator 

The text-generator software is used 
to write textual information on the 
high-resolution graphics screen. This 
capability lets you identify data 
points and display the magnitude of 
selected data points along with the 
data. The character set for the graph¬ 
ics generator was purposely limited 


Listing 1 continued: 


9010 

8D 00 90 

STA 

$9000 

9013 

8E 01 90 

STX 

$9001 

9016 

8C 02 90 

STY 

$9002 

9019 

08 

PHP 


901A 

A0 00 

LDY 

#$00 

901C 

A2 63 

LDX 

#$70 

90 IE 

A9 00 

LDA 

#$00 

9 0 20 

85 OA 

STA 

$0 A 

9022 

A9 60 

LDA 

#$60 

9024 

85 0B 

STA 

$0B 

9026 

78 

SEI 


9027 

E4 0B 

CPX 

$ Q B 

9029 

DO 0D 

BNE 

$9038 

902B 

AD 00 90 

LDA 

$9000 

902E 

AS 01 90 

LDX 

$9001 

9031 

AC 02 90 

LDY 

$9002 

9034 

28 

PLP 


9035 

60 

RTS 


9036 

EA 

SSFOP 


9037 

EA 

NOP 


90 30 

58 

CLI 


9039 

EA 

NOP 


903A 

4C 26 90 

JMP 

$9026 

90 3D 

00 

BRK 


903E 

00 

BRK 


903F 

00 

BRK 


9040 

A9 01 

LDA 

#$01 

9042 

8d F0 CO 

STA 

$CQF 0 

9045 

A9 00 

LDA 

#$00 

9047 

8D FO CO 

STA 

$C0F0 

904A 

AD 61 CO 

LDA 

$C061 

9G4D 

2 A 

ROL 


90 4E 

BO FA 

BCS 


9050 

AD FI CO 

LDA 

$C0F1 

9053 

91 0A 

STA 

f$0A>,Y 

9055 

C8 

INY 


9056 

DO 0 2 

BNE 

$905 A 

9058 

E6 0B 

INC 

$0B 

905 A 

AD F2 CO 

LDA 

$CQF2 

9 05 D 

91 0A 

STA 

<$0A3,Y 

905 F 

ce 

INY 


9060 

DO 0 2 

BNE 

$9064 

9062 

E6 0B 

INC 

$0B 


Save accumulator 
Save X register 
Save Y register 
Save processor status 

Load X register with maximum 
data storage address 

Memory locations $0A and $0B 
contain the start address for 
data storage 
Disable interrupt 
Compare current data storage 
address with maximum address 
Res tore accumulator 
Restore X register 
Restore Y register 
Restore processor status 
Return to calling routine 


Enable interrupt 


Start A/D conversion 


Check and see if all conversions 
are complete 

Load data from input #1 
Store data 

Increment LSD of data storage 
address 

Branch on result not zero 
Increment MSD of data storage | 
address 

Load data from input #2 

Store data 

Increment LSD 

Branch on result not zero 

Increment MSD 

Listing 2 continued on page 3<51 
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Siteli:ii|iLt3i EnABluft® 

Recognized as the authoritative source for micro users! 

Superior Performance, 
Practical Price! 

More programs, projects, ways to use your micro 
for home, hobby, education, and business! 

Select 5 Books 
for Only *0“ 





1712 

List $13,95 
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Plus FREE For Joining 


7 very good reasons to join 
The Computer Book Club® 

- Big Savings. Save 20% to 75% on books sure to increase 
your computer know-how 

- No-Risk Guarantee. All books returnable within 10 days 
without obligation 

* Club News Bulletins. All about current selections—mains, 
alternates, extras—plus bonus offers Comes 13 times a year 
with hundreds of up-to-the-minute titles you can pick from 

* Automatic Order” Do nothing, and the Main selection will 
be shipped automatically! But . . . if you want an Alternate 
selection—or no books at all—we ll follow the instructions you 
give on the reply form provided with every News Bulletin 

* Bonus Books. Immediately get a Dividend Certificate with 
every book purchased and qualify for big discounts of 60% to 
80% 

- Extra Bonuses. Take advantage of added-value promo¬ 
tions, plus special discounts on software, games, and more 

■ Exceptional Quality, All books are first-rate publisher s edi¬ 
tions selected by our Editorial Board and filled with useful, 
up-to-the-minute information 
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P.0. Box 80, Blue Ridge Summit, PA 17214 

Please accept my membership in The Computer Book Club*and send the 5 volumes 
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billing me $2.95 plus shipping and handling charges. If not satisfied, I may return the 
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to numbers and uppercase letters to 
conserve memory. Listing 3 gives the 
high-resolution graphics, text-gen¬ 
erator program, and table 1 is the 
graphics character look-up table. The 
program takes the textual character 
that is to be displayed on the graphics 
screen and matches it to a corre¬ 
sponding graphics character con¬ 
tained in the look-up table. This 
graphics character is then displayed 
on the screen by loading it into the 
correct memory location in page 2 of 
the high-resolution-graphics memory 
block. By using this subroutine, you 
avoid having to "draw" text on the 
graphics screen using the PLOT com¬ 
mands. The routine is initialized by 
using POKEs to insert the subroutine 
entry address into memory locations 
(decimal) 54 and 55, Any PRINT 
statements that follow will force the 
text that was to be printed to be 
displayed on the graphics screen. 

Data-Scroll Routine 

The information that is routed to 
the video display when the Apple is 
in the high-resolution-graphics mode 
comes from an 8192-byte block of 
memory that is defined (for the sec¬ 
ondary picture-page buffer) between 
memory locations 4000 and 5FFF (see 
figure 1). The rationale that deter¬ 
mines the relationship between a 
dot's position on the screen and the 
dot's position in the picture-page buf¬ 
fer is not all that obvious to me. The 
best that I have been able to do is to 
map out the relationship between a 
dot's position on the screen and a 
memory-address location in the pic¬ 
ture-page buffer. 

Seven of the 8 bits in each byte con¬ 
tained in the picture-page buffer axe 
displayed as dots; the eighth bit 
determines the color of the other 7 
dots, A total of 40 bytes is displayed 
on each horizontal line of the video 
display. The LSB of the first byte in 
a line is displayed on the left-hand 
edge of the screen, followed by the 
second bit, the third bit, etc. A total 
of 280 dots (40 bytes x 7 dots) is 
displayed on each of the 192 lines (24 
lines x 8 dots) that can be displayed 
on the screen. 

In order to help myself understand 
the picture-page memory map, I con- 
Tforf continued on page 395 


Listing 2 continued: 


9064 

AD F3 CO 

LDA 

$C0F3 

Load data from input #3 

9067 

91 0A 

STA 

C$0A),y 

Store data 

9069 

ca 

IKY 


Increment LSD 

906 A 

DO 02 

BNE 

$9Q6E 

Branch on result not zero 

906C 

£6 0B 

INC 

$0B 

Increment MSD 

906E 

40 

RTI 


Return from interrupt 


Listing 3: High-resolution text-generator routine. 


8FQ0 

08 

PUP 


Save processor status 

8F01 

48 

FHA 


Save contents of accumulator 

8FQ2 

84 4E 

STY 

$4E 

Save contents of Y register 

8F04 

C 9 8D 

CMP 

f$8D 

Test for carriage return 

8FQ6 

F0 07 

BEQ 

$8F0F 

8F0S 

C9 8C 

CMP 

#$sc 

Test for line feed 

8F0A 

DO 05 

BNE 

$8Fll 


8FQC 

18 

CLC 



SF0D 

90 SC 

BCC 

$8F6B 


SFQF 

FQ 5C 

BEQ 

$8F6D 


8F11 

A5 25 

LDA 

$25 

Relate cursor position to HGR2 
screen position 

8F13 

4A 

L5R 



8F14 

29 03 

AND 

#$03 


8F16 

09 40 

ORA 

#540 

Define HGR page #2 

8F18 

85 2B 

STA 

$2B 

8F1A 

AS 25 

LDA 

$25 


8F1C 

6 A 

ROR 



8F1D 

08 

PHP 



8Fl£ 

GA 

ASL 



BF1F 

29 18 

AND 

#518 


8F21 

85 2A 

STA 

$2A 


BF23 

0A 

ASL 



8F24 

0A 

ASL 



BF25 

05 2A 

ORA 

$2 A 


BF27 

0A 

ASL 



8F28 

28 

PLF 



8F29 

6A 

ROR 



8F2A 

18 

CLC 



8F2B 

65 24 

AIX! 

$24 


8F2D 

8S 2A 

STA 

$2A 


8F2F 

68 

PLA 



BF30 

29 7F 

AND 

#$7F 


8F32 

48 

PH A 



8F33 

A9 as 

LDA 

#$80 

MSB of graphics character 
look-up table 

BF35 

4 A 

LSR 


BF36 

4 A 

LSR 



0F37 

4A 

LSR 



BF38 

85 27 

STA 

$27 


8F3A 

68 

PLA 


Match text character to graphics 
character position in look-up 





table 

8F3B 

48 

PHA 



8F3C 

2 A 

ROL 



8F3D 

26 27 

ROL 

$27 


8F3F 

2A 

ROL 



SF40 

26 27 

ROL 

$27 


8F42 

2A 

ROL 



8F43 

26 27 

ROL 

527 


8F45 

29 F8 

AND 

#$F8 


BF47 

85 26 

STA 

$26 


0F49 

A0 00 

LDY 

#$00 


8F4B 

Bl 26 

LDA 

<$26>,Y 

Get first row of graphics design 1 
from look-up table 

8F4D 

84 4F 

STY 

$4F 

8F4F 

A0 00 

LDY 

#$00 


8F51 

48 

PHA 



8F52 

68 

PLA 



8F53 

51 2A 

EOR 

l$2A),Y 


8F55 

91 2 A 

STA 

£$2A),Y 

Store graphics design in screen 
memory block 

8F57 

A4 4F 

LDY 

$4F 


8F59 

A5 2B 

LDA 

$2B 


SF5B 

18 

CLC 



8F5C 

69 04 

ADC 

#$04 


8F5E 

85 28 

STA 

$2B 


8F60 

ca 

IKY 



8F61 

CO 08 

CPY 

#$08 


8F63 

DO E6 

BNE 

58F4B 

jump if all rows not finished 

8F65 

£6 24 

INC 

$24 

Increment LSD of cursor position 

8F67 

A5 24 

LDA 

$24 

8F69 

C5 21 

CMP 

$21 


8F6B 

90 10 

BCC 

$8F7D 



Listing 3 continued on page 3J 
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DISK FILING TECHNOLOGY 
ONE 5V DESKTOP RLE 


Introducing Media Mate...another 
affordable solution in diskette filing 
technology from DiskBank, 

Media Mate combines an attractive 
desktop appearance with superior 
protection, organization and storing 
capability for 50 diskettes. All at 
a cost your budget will appreciate. 

Available in sizes to accommodate 
both 5 V 1 and 3%"diskettes, Media 
Mate includes a fortress of features: 

■ Sturdy, high impact styrene 
construction 

■ Attractive smoke see-thru 
cover 


■ Convenient adjustable tab 
dividers 

■ Seif-locking cover with easy- 
carry handle 

■ Case on case stackability 

For protecting, organizing and 
storing your valuable diskettes, make 
the little investment that pays off big. 
Buy a Bank. Buy DiskBank. 

DiskBank 

AMARAY CORPORATION 

2251 Grant Road, Los Altos, CA 94022 
(415) 968-2840jeiex 171627 Amaray-Ltos 

BYTE May 19S4 387 


Convenient easy-carry handle 

Circle 30 on inquiry card. 


— 


Media Mete 3 for new micro diskettes 
Media Mate 5 for 534'diskettes. 


The DiskBank Media Mate. 

















DeSmet 

C 

The fastest 
8088 C Compiler 
available 


FULL DEVELOPMENT PACKAGE 

■ C Compiler 

• Assembler 

■ Linker and Librarian 

• Full-Screen Editor 

- Newsletter for bugs/updates 

SYMBOLIC DEBUGGER 

• Monitor and change variables by 
name using C expressions 

• Multi-Screen support tor debugging 
PC graphics and interactive systems 

• Optionally display C source during 
execution 

• Breakpoint by Function and Line # 

COMPLETE IMPLEMENTATION 

■ Both 1.0 and 2.0 DOS support 

• Everything in K&R (incl STD 10) 

• Intel assembler mnemonics 

■ Both 8067 ami Software Floating Point 

OUTSTANDING PERFORMANCE 

Sieve Benchmark 
COMPILE 4 Sec. RAM — 

22 Sec FDISK 
LINK 6 Sec RAM — 

34 Sec. FDISK 
12 Sec. 

8192 bytes 



To Order Specify 
Machine_ 


OS □ MS-DOS □ CP/M-86 
Disk □ 8” □ 5'A SS □ 5'/4 DS 

C WARE 

CORPORATION 

P.O. BOX 710097 
San Jose, CA 951710097 
(408) 736-6905 

California residents add sales tax Stopping US no 
charge, Canada add $5. elsewhere add ST 5 Checks 
must be on a US Bank and in US Dollars 


Listing 3 continued: 









BF6D AS 

20 


LDA 

$20 






8F6F 85 

24 


STA 

$24 






0F71 E6 

25 


INC 

$25 


Increment 1 

'iSD of cursor position 

8F73 A5 

25 


LDA 

$25 






9F75 C5 

23 


CMP 

$23 






8F77 90 

04 


BCC 

$8F7D 






8F79 A5 

22 


LDA 

$22 






8F7B 85 

25 


STA 

$25 






8F7D A4 

4E 


LDY 

$4E 


Restore Y 

register 


8F7F 68 



PLA 



Restore accumulator 


8F80 28 



Flip 



Restore processor status 


QF B1 60 



RTS 



Return 

to calling routine 


8900- 

00 

00 

00 

00 

00 

00 

00 

00 

SpacJ 

8908- 

10 

10 

10 

10 

00 

00 

10 

00 

1 

8910- 

24 

24 

24 

00 

00 

00 

00 

00 

11 

8918- 

24 

24 

7E 

24 

7E 

24 

24 

00 

# 

8920- 

10 

78 

14 

38 

50 

3C 

10 

00 

$ 

8928- 

00 

46 

26 

10 

08 

64 

62 

00 

% 

8930- 

oc 

12 

12 

OC 

52 

22 

5C 

00 

& 

8938- 

20 

10 

08 

00 

00 

00 

00 

00 

1 

8940- 

20 

10 

08 

08 

08 

10 

20 

00 

( 

8948- 

04 

08 

10 

10 

10 

08 

04 

00 

) 

8950- 

10 

54 

38 

7C 

38 

54 

10 

00 

* 

8958- 

00 

10 

10 

7C 

10 

10 

00 

00 

+ 

8960- 

00 

00 

00 

00 

00 

18 

18 

oc 

1 

8968- 

00 

00 

00 

7E 

00 

00 

00 

00 

- 

8970- 

00 

00 

00 

00 

00 

18 

18 

00 


897 8- 

00 

40 

20 

10 

08 

04 

02 

00 

/ 

8980- 

3C 

42 

62 

5A 

46 

42 

3C 

00 

0 

8988- 

10 

18 

14 

10 

10 

10 

7C 

00 

1 

8990- 

3C 

42 

40 

30 

OC 

02 

7E 

00 

2 

8998- 

3C 

42 

40 

38 

40 

42 

3C 

00 

3 

89A0- 

20 

30 

28 

24 

7E 

20 

20 

00 

4 

89A8- 

7E 

02 

IE 

20 

40 

22 

1C 

00 

5 

89B0- 

38 

04 

02 

3E 

42 

42 

3C 

00 

6 

89B8- 

7E 

42 

20 

10 

08 

08 

08 

00 

7 

89C0- 

3C 

42 

42 

3C 

42 

42 

3C 

00 

8 

89C8- 

3C 

42 

42 

7C 

40 

20 

1C 

00 

9 

89D0- 

00 

00 

18 

18 

00 

18 

18 

00 

: 

89DS- 

00 

00 

18 

18 

00 

18 

18 

oc 

? 

89E0- 

20 

10 

08 

04 

08 

10 

20 

00 

< 

89E8- 

00 

00 

3E 

00 

3E 

00 

00 

00 

= 

89F0- 

04 

08 

10 

20 

10 

08 

04 

00 

> 

89F8- 

3C 

42 

40 

30 

08 

00 

08 

00 

? 

8A00- 

38 

44 

52 

6A 

32 

04 

78 

00 


8A08- 

18 

24 

42 

7E 

42 

42 

42 

00 

A 

8A10- 

3E 

44 

44 

3C 

44 

44 

3E 

00 

B 

8A18- 

3C 

42 

02 

02 

02 

42 

3C 

00 

c 

8A20- 

3E 

44 

44 

44 

44 

44 

3E 

00 

D 

8A28- 

7E 

02 

02 

IE 

02 

02 

7E 

00 

E 

8A30- 

7E 

02 

02 

IE 

02 

02 

02 

00 

F 

8A38- 

3C 

42 

02 

72 

42 

42 

3C 

00 

G 

8A40- 

42 

42 

42 

7E 

42 

42 

42 

00 

H 

8A48- 

38 

10 

10 

10 

10 

10 

38 

00 

I 

8A50- 

70 

20 

20 

20 

20 

22 

1C 

00 

J 

8A58- 

42 

22 

12 

OE 

12 

22 

42 

00 

K 

8A60- 

02 

02 

02 

02 

02 

02 

7E 

00 

L 

8A68- 

42 

66 

5A 

5A 

42 

42 

42 

00 

M 

8A70- 

42 

46 

4A 

52 

62 

42 

42 

00 


8A78- 

3C 

42 

42 

42 

42 

42 

3C 

00 

0 

8A80- 

3E 

42 

42 

3E 

02 

02 

02 

00 

p 

8A88- 

3C 

42 

42 

42 

52 

22 

5C 

00 

Q 

8A90- 

3E 

42 

42 

3E 

12 

22 

42 

00 

R 

Table 1: Graphics character look-up table. 
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Q 

THE INSIDER! 


A 10 Mega-byte Internal Hard Disk Drive System ... 

Only 


$ 895 ! 




fid your PC to perform like 

Micro Design International, Inc. announces 
-Megabytes of formatted capacity with 
mplete internal installation, all for $895.00. 
low you can expand your IBM’PC to a XT. 
equipping it with the MDI Hard Disk save 
to $2,000 over the cost of a XT. This 
stem also works with most PC look alikes, 
id is D0S 2.0 and 2.1 compatible. 

Unlike other internal drives which require an 
:ernal power supply, The Insider uses 
ailable power. In fact, it uses only 0.9A of 
rrent thereby eliminating overheating, a 
oblem which has plagued other drives. Our 
ve and electronics are so good that we carry 
iiU one year warranty. 

The MDI System includes complete software, 
bles, simple installation instructions and is 
ailable in the following configurations: 

lODEL 

S00 Complete Winchester Disk 

System ..$895.00 

>01 Insider Winchester System 

w/Multifunction Card .$1095.00 
$02 Insider Winchester System and 
Floppy Disk Controller $1,295.00 

3. » trademark of the International-Bu^neSf. CircEO 264 On inquiry card, 

lachines 'Corporation. 


the XT at a fraction of the coat. 

1503 Insider Winchester System 
w/RAM 

Memory. Card that will hold up to 
256K RAM 0 RAM . . . $1,295.00 

1504 Expansion Memory Module for 

Model IS03 to allow 320K 
additional RAM for a total of 
576K 0 RAM . $129.00 

1505 64K of RAM for 1S03 and 

1S04 .. $ 75.00 

1506 Multifunction Card .... $ 88.00 
MODULES FOR USE WITH IS01 AND 

1506 ABOVE 

1507 Parallel Port Module 

(Centronics) . $ 59.00 

1508 Serial Port Module 

(RS232) . . $ 95.00 

1509 Clock Calendar Module 

w/battery . $ 65.00 

1510 Game Adaptor Module .. $ 55.00 

1511 Hard Disk Controller . . .$395.00 

1512 Hard Disk Boot ROM ... $ 48.00 

To your PC tu the performance erf a XT at a Iru'Iion ol the tort. CALI fTJtWl . MasterCard 

Hint VJw aav nr tend rbeck or morttv wfijr 10 Miron Design International, hit 

I TO ORDER 

CALL COLLECT 305-677-8333 

Suite 7 6586 University Blvd. 

Winter Park, Florida 32792 












Table 1 continued: 


8A98- 

3C 

42 

02 

3C 

40 

42 

3C 

00 

s 

8AA0- 

7C 

10 

10 

10 

10 

10 

10 

00 

T 

8AA8- 

42 

42 

42 

42 

42 

42 

3C 

00 

U 

8AB0- 

42 

42 

42 

24 

24 

18 

18 

00 

V 

8AB8- 

42 

42 

42 

5A 

5A 

66 

42 

00 

W 

8AC0 — 

42 

42 

24 

18 

24 

42 

42 

00 

X 

8AC8- 

44 

44 

44 

38 

10 

10 

10 

00 

Y 

8AD0- 

7E 

40 

20 

18 

04 

02 

7E 

00 

Z 


Circle 401 on Inquiry card. 

Everyone from 
Commodore to 
IBM User Will Want 
This Remarkable 
Guide to Creating 
User-Oriented 
Software 



Paul Heckel feels that to be “friendly 
software should be visual, interactive, 
and above all, communicative. He first 
summons up the techniques of the great 
masters of communication in film, and 
of painters like Pablo Picasso and writers 
like Mark Ttoain. He then adds techniques 
of his own developed through years of 
successful software design, including pro¬ 
grams for the Craig Language Translator 
and the all-new Viewdex” system for the 
Epson HX-20. The result is a free-wheeling 
guide that is as delightful and surprising 
to read as it is eaf? and practical to use. 
The Elements of.Friendly Software 
Design explains: 

• The thirty principles of friendly 
software design 

• How filmmaker^ communication 
techniques can be used to make software 
design “friendly" 

• Visual thinking as a key to design 

• Planing for prototyping and revision 

• Factors that determine user 
acceptance 

• Examples of excellence—why VisiCaic 
is so successful 

• Seven traps that snag even the most 
experienced designers 

“Unique and indispensable; by far 
the most important and practical 
book on the subject” 

-Larry Te&ler, Manager, User Interface Design. 
Applet Lisa 

Now In Quality Paperback 

O WflRNER SOFTWARE 
WARNER BOOKS 

A Warns* Communications Company 

To order, send check nr money order !□; $10.20 m U.S.A. or $12.00 m 
Canada (includes postage and handling} to Dept. RWV-X3S-04Q, Wf 
Warner Books, 666 Fifth Avenue. New Ifork, NY 1EH03, Pteaseahow lour 
tn sin weeks for delivery 
390 BYTE May 1984 


Listing 4; Right-to-left scrot! routine . 


8700 

A9 

00 


LDA 

#$00 

8702 

8d 

FE 

87 

sta 

$87 FE 

6705 

A9 

40 


LDA 

#$40 

0707 

8D 

FF 

87 

STA 

$87 FF 

870A 

A9 

02 


LDA 

#$02 

67 0C 

8D 

FD 

87 

STA 

$87FD 

870F 

AO 

03 


LDA 

#$08 

6711 

8D 

F7 

87 

STA 

$87 F7 

6714 

20 

50 

87 

JSft 

$8750 

8717 

18 



CLC 


8718 

A9 

28 


LDA 

#$2 8 

871A 

6D 

FE 

87 

ADC 

$87 FE 

87 ID 

8D 

FE 

87 

STA 

$87 FE 

8720 

CE 

FD 

87 

DEC 

$87FD 

8723 

DO 

EA 


BKE 

$87 OF 

8725 

A9 

06 


LDA 

#$06 

8727 

3D 

F7 

87 

STA 

$87 F7 

872A 

20 

50 

87 

J5R 

$8750 

87 2D 

60 



RTS 


8750 

AD 

FE 

87 

LDA 

$87FE 

8753 

8D 

FB 

87 

sta 

$87FB 

8756 

AD 

FF 

87 

LDA 

$87 FF 

8759 

8D 

FC 

87 

STA 

$87FC 

675C 

A9 

08 


LDA 

#$08 

B75E 

8D 

FA 

87 

STA 

$87 FA 

6761 

AD 

FB 

87 

LDA 

$87 FB 

6764 

8D 

E6 

87 

STA 

$87E6 

8767 

18 



CLC 


8768 

69 

02 


ADC 

#$02 

876A 

8D 

E3 

87 

STA 

$S7E3 

876D 

18 



CLC 


S76E 

69 

1A 


ADC 

#$1A 

8770 

8D 

FD 

87 

STA 

$87 F0 

8773 

8D 

FB 

87 

STA 

$S7F3 

8776 

EE 

F3 

87 

INC 

$87F3 

8779 

AD 

FC 

67 

LDA 

$87FC 

B77C 

8D 

E4 

87 

STA 

$87 E 4 

877F 

8D 

E7 

87 

sta 

$B7£7 

8782 

8D 

Fl 

87 

STA 

$87F1 

8785 

8D 

F4 

87 

STA 

$87F4 

8788 

20 

EQ 

87 

JSR 

$ 87 E0 

878B 

18 



CLC 


87 BC 

A9 

04 


LDA 

#$04 

878E 

6D 

E4 

87 

ADC 

$87E4 

8791 

8D 

E4 

87 

STA 

$87E4 

8794 

8D 

E7 

87 

sta 

$87E7 

8797 

8D 

Fl 

87 

STA 

$S7F1 

879 A 

8D 

F4 

87 

STA 

$87 F4 

079D 

CE 

FA 

87 

DEC 

$87FA 

37A0 

DO 

E6 


BNE 

$8788 

87A2 

16 



CLC 


B7A3 

A9 

80 


LDA 

#$80 

B7A5 

6D 

FB 

87 

ADC 

$87FB 

87A8 

8D 

FB 

87 

STA 

$87FB 

87 AB 

A9 

00 


LDA 

#$oo 

87AD 

6D 

FC 

87 

ADC 

$B7FC 

87B0 

8D 

FC 

87 

STA 

$87 FC 

87B3 

CE 

F7 

87 

DEC 

$87F7 

87B6 

DO 

A4 


BNG 

$875C 

87B8 

60 



RTS 



Initialize base address 


Initialize block counter 
Initialize box counter 
Jump to main routine 
Set up for second block 


Jump If second block not 
complete 

Number of boxes remaining (two 
boxes reserved for text) 

Jump to main routine 
Return to calling routine 
Save base address 


Initialize row counter 

Set up LSB of left hand side of 
screen 


Set up shift distance 


Set up LSB of right hand side o 
screen 

Next byte 
Set up MSB of 

left hand side of screen 

right hand side of screen 

Jump to shift routine 

Add 4 to MSB of 

left hand side of screen 

right hand side of screen 

Decrement row counter 
Jump if box not complete 

Set up next box address 


Decrement box counter 
Jump if block not complete 
Return to calling routine 

Listing 4 continued on page 3! 











Listing 4 continued: 


87E0 

A2 

OG 


LDX 

# $00 

Set up byte counter 

87E2 

BD 

02 

40 

LDA 

$4002,X 

Shift 2 bytes {14 points) left 

87 E 5 

9D 

00 

40 

STA 

$4000 , X 


S7E8 

E8 



INX 


Increment counter 

87E9 

E0 

1C 


CPX 

#$1C 


87EB 

DO 

FS 


BNE 

$87E2 

Jump if shift not complete 

8 7 ED 

A9 

00 


LDA 

#$00 

Clear right most 14 points 

87 EF 

8D 

1C 

40 

STA 

$4D1C 


87F2 

8D 

ID 

40 

STA 

$401D 


87F5 

60 



RTS 


Return to calling routine 


O r-t 

CM Cl 


in 


r- 

CO 


< 

m 

U Q 

W 

tu 

o 


CM 



la 

VO 

1- 

CO 

O', 

< 

CQ 

U 

Q 

GQ 


O 

F H 

<N 

CO 

’'T 

in 

in 

fs 

o o 

o o 

o 

o 

o 

o 

o 

o 

o 

o 

o o 

o 

o 

1—1 

i—1 

F^M 



f— i 

F 4 

i-Hi 

H 

f~+ 

i—i 

F ^ 

fH 


*—4 

1—1 

CM 

CM 

CM 

CM 

CM 

rM 

CM 

CM 

</> v> 

v> u> vy 

4jy 

CO- O <S> C> 

<a 


ca v> 

ca 

<A 

<A 

<A 


o> 

co- ca ia ca ca 

C/1- o 

iA v> 

ca v> <a ia 

lA CO- 

CO- 

iA 

<A CO- 

CO- 


o 

.H 

rJ 

ro 


in 

\£> 

h 

CO 

o\ 

o 


IN 

fO 


in 

1X5 

r- 

DO 

c n 

O 

CM 

no 


in 


r- 

CO 

cn 

0 

1 

2 

3 

4 

5 

6 

7 

8 
9 
1 

*"4 

i—1 

t-H 


F^-f 

f-H 

F-( 



CM 

CM 

CM 

rM 

rM 

CM 

CM 

CM 

rM 

CM 

m ro 


no 

m 

ro 

rn 

m 

m 

m 


$4000 16384 
$4080 16512 
$4100 16640 
$4180 16768 
$4200 16896 
$4280 17024 
$4300 17152 
$4380 17280 
$4028 16424 
$4 0 A8 16552 
$4128 16680 
$41A8 16808 
$4228 16936 
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$4 3A8 17320 
$4050 16464 
$40DO 16592 
$4150 16720 
$4lD0 16848 
$4250 16967 
$42D0 17104 
$4350 17232 
$ 4 3D0 17360 


Each boK is formed by eight rows: 

Figure 1: A map of the Apple ITs high-resolution graphics screen> 
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Table 2: Picture-page buffer/memory-address organization as discussed in the text. 
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We can’t think of anyone who isn’t better off 
with A DX-15 DAISY WHEEL PRINTER. 

Dynax’s DX-15. And if you want the kind of printer that lives 
in the fast lane, the DX-15 is your printer. It does it all, 
certainly all that far more expensive models can do. The DX- 
15 offers you some important options like Keyboard, 
Tractor Feed and Auto Cut Sheet Feed, Not only that, the 
DX-15 is a very durable unit, be it for business, home or 
word processing applications. And who says a great printer 
has to be expensive? Not us! What we say is you'll be 
dumbfounded when your dealer tells you just how 
inexpensive the DX-15 __ TM „ 

happens to be. Give ^ 

him a call or drop by. ■ : # y I ICIA^ 11 PLfb 

Dynaxs DX-15 says it 5698 Bandini Blvd., Beit, CA 90201 
ALL (213) 260-712! 


Auto Cut 
Sheet Feed 
(option) 


Tractor Feed 
(option) 


Keyboard (option) 


CircEe 148 on inquiry card 


Offices: (NJ) 201-471-0100 / (TX) 214-257-1700 / (11} 312-961-5633 f (MAI 617-933-8162 / {N.CA) 408-730-1712 
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A Manager Am I?” 
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Thought ware is new, easy-to-use software that 

will help you see and understand how to become a better manager. 

It's a unique series of personal, 

computer-based management diagnostic and training programs. 


How good a manager are 
you? Thoughtware Module 1.1 
“Assessing Personal Management 
Skills” will tell you. This program 
is a three-part, comprehensive 
self-assessment of your personal 
attitudes, behavior and under¬ 
standing as they relate to your 
effectiveness as a manager. 

Unit l assesses your leader¬ 
ship style by examining the 
degree to which you are task- or 
people-oriented and how you use 
communication, teamwork, par¬ 
ticipation, initiative and support 
to get results. It also assesses 
your understanding of what moti¬ 
vates employees, promotes team¬ 
work, and the extent to which 
you provide feedback. 


® Thought ware is a registered 

Unit 2 assesses your atti¬ 
tudes about setting goals and 
objectives, clarifying roles and 
responsibilities, and delegating. 

It also assesses the methods you 
use to improve employee per¬ 
formance and the ways you con¬ 
duct performance evaluations. 

Unit .1 assesses your per¬ 
sonal effectiveness by looking at 
how you manage time and stress, 
how you conduct meetings and 
solve problems. The programs 
conclude with specific recom¬ 
mendations designed 
to address 
the weaknesses 
identified. 


trademark of the tnslilule for Management Improvement. 

To introduce you to 
Thoughtware, we’ll send you 
“Assessing Personal Management 
Skills” (which normally sells for 
$350), for only $150. (See 
adjacent column for details.) 
Offer expires May 31, 1984. 

Thoughtware programs run on 
the following: IBM ® PC, PC XT f 
PCjr and compatible PCs. 
Apple® l! Plus and lie. 



hOUQlltUff 


Expanding The Universe Of Learning. 
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Thoughtware Is The Future. 

It’s a new way to learn, a 
logical and innovative approach 
to management training. It will 
revolutionize management train¬ 
ing now, and in the future. 
Thoughtware utilizes the latest 
research in management develop¬ 
ment from leaders in the field, 
and has been tested nationally. 

For individuals, and their 
organizations, the educational, 
economic and operational bene¬ 
fits of Thoughtware’s computer- 
based learning programs are 
enormous. But Thoughtware 
isn’t just the future. 

Thoughtware Is The Present. 

Some of the largest and 
most prestigious corporations 
and organizations in the world 
have purchased Thoughtware’s 
assessing Personal Management 
Skills Program. 

American Express Ingcrsoll-Rand 

American Mgt. Assoc. IRS 
Apple Computer Johns Hopkins Univ. 

AT&T Levi Strauss 

Avon Marriott 

Bankers Life Marsh & McLennan 

Biue Cross & Mass. Mutual 

Blue Shield McGraw-Hill 

Bank of Boston MCI 

Bureau of the Census U.S, Navy 

Chevron USA NCR 

Ciba-Gcigy NYU 

Citibank Owens-Illinois 

City of Dallas Owe ns-Corning 

Crown Zellerbach Fiberglas 

Dow Jones Royal Cup Coffee 

Dun & Bradstreet Sentry Insurance 

DuPont Singapore Embassy 

Ernst & Whinney Stone & Webster 

Exxon St. Regis Paper 

Federal Reserve Bank Tampax 
Fireman's Fund The Nestle Co. 

General Electric The Rouse Co, 

General Foods 3M Corporation 

Georgia-Pacific TRW 

Gov't of Canada Univ. of Illinois 

Gulf Oil Corporation United Parcel Service 
[Hewlett Packard United Way 

Horn & Hurdari Univ. of Mass, 

Hughes Aircraft Co. Westmoreland Coal 

Husky Oi 1 Westinghouse Corp. 

IBM' Xerox 

And hundreds more. What they’ve 
[earned, you can now discover. 

You can reap the benefits 
of Thoughtware by visiting your 
local computer dealer, or call 
us at our toll-free number 
I-81XKTHT-WARE, or write: 

Thoughtware Inc. 

[Suite S, 2699 So. Bayshore Dr. 
ICoconut Grove, Florida 33133. 

I Thoughtware Programs include: 

1 1.3 Understanding Personal Interaction 
Styles ($350) 

1 2.1 Leading Effectively ($450) 

1 2.3 Defining Goals And Objectives ($450) 


Listing 5: Left-to-right scroll 
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Text continued from page 386: 
sitter the total display to be made up 
of three blocks; each block is made up 
of eight boxes ; each box is made up 
of eight rows. Table 2 shows a break' 


Initialize base address 


Initialize block counter 
Initialize box counter 
Jump to main routine 
Set up for second block 


Jump if second block not 
complete 

Number of boxes remaining (two 
boxes reserved for text) 

Junp to main routine 
Return to calling routine 
Save base address 


Initialize row counter 

Set up L3B of right hand side of 
screen 


Set up shift distance 


Set up LSB of left hand side of 
screen 

Next byte 
Set up MSB of 

right hand side of screen 

Left hand side of screen 

Jump to shift routine 

Add 4 to MSB of 

right hand side of screen 

left hand side of screen 

Decrement row counter 
Jump if box not complete 

Set up next box address 


Decrement box counter 

Jump if block not complete 

Return to calling routine 

Set up byte counter 

Shift 2 bytes (14 points) right 

Decrement counter 

Jump if shift not complete 
Clear left most 14 points 


Return to calling routine 


down of the picture buffer organized 
so that each row has a memory ad¬ 
dress associated with it that defines 
the leftmost 7 dots (plus the associ- 


ircle 360 on Inquiry card. 
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Multi-function 

RS-232 

Transfer Switches 

MFJ-1240 

*79 95 

Choice of 
$ mod&fs 

Multi-function RS-232 transfer switches let you 

switch your computer among printers, modems, 
terminals, any RS-232 peripherals; monitor data/ 
line failure, protect data lines from surges, and 
use as nul I modem for less cost than a switch alone. 

Switches 10 lines (2,3,4,5,6,8,11,15,17,20). 
LED data/line indicators monitor lines 2,3,4,5,6, 
8,20. Metal oxide varistors protect data lines 2, 3 
from voltage spikes and surges. Push button 
reverses transmft-receive lines (2,3). PC board 
eliminates wiring, crosstalk, line interference. 
Connects any one input to any one output. 


Model Price 

In 

Ou 2 t 

Model Price 

In Out 

mfj- 1240 mss 

1 

MFJ-1244 $133,95 

3 

3 

MFJ-1241 $93.95 

2 

2 

MFJ-1245 $169.95 

3 

5 

MFJ’124? 1119,95 

2 

3 

MFJ-124G $199.95 

5 

5 

MFJ4Z43 $119,95 

1 

4 

IMFj-iSirjM.gs 

[switches 20 lines 

i 

1 


AC Power Centers 

MFJM108 MFJ-1108, $99.95. Add conven- 

$0095 lence, prevent data loss, head 

**** bounce, equipment damage. Relay 
latches power off during power Iran 
sients. Multi-filters isolate equipment 
eliminate interaction, noise, hash 
MO Vs suppress spikes, surges, t 
isolated, switched socketpairs. One un 
switched for clock, etc. Lighted power 
reset switch. Pop-out fuse. 3 wire, 6 ft. 
cord, 15 A, 125V ,1875 watts. Aluminum 
case. Black. 18x214x2 In. MFJ-1107, 
$79.95, Like 1108 less relay. 8 sockets. 
2 unswltched. MFJ-11M, $129.95. Like 
1107 but intelligent. Switch on device 
plugged Into control socket and every¬ 
thing else turns on. Others available. 

Acoustic/Direct 
Coupled Modem 



U *° ** an l $10095 

phone anywhere | 

MFJ-1233 Acoustic/Direct Coupled 300 baud 
modem. Versatile, Use with virtually any phone, 
anywhere. Use battery or 110 VAC. Direct con¬ 
nect mode: Plug between handset and base. Use 
with single or multHine phones. Acoustic 
coupled mode: Use with phones without modular 
plugs. Quality muffs give good acoustic coupling, 
Isolates external noise for reliable data transfer. 
Qriginate/answer Self test. Carrier detect, ON 
LEDs. RS-232, TTL compatible. Reliable single 
chip modem. Crystal controlled. Aluminum cabi¬ 
net, 9x114x4 in. OthBr models available. 




Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 
One year unconditional guarantee. 

Order yours today. Cell toll free BOOtf 7-1800. 

Charge VISA, MC. Or mail check, money order. 
Add $4,00 each for shipping and handling. 


CALL TOLL FREE .. . 800 647-1800 


Call 601-323-5669 in MS, outside continental USA. 

ENTERPRISES 

INCORPORATED 

921 uultvllto Raid, StorfcvHH, MS 39759 






SCROLLING WINDOW 


Figure 2: A representation of haw the scrolling-window software described in the text relati 
to the data displayed on the video monitor, 




ated color bit) for each horizontal line 
displayed on the screen. Notice that 
the memory address for each 
horizontal line on the display is not 
in sequential order with respect to 
magnitude, but that there is a repeat¬ 
ing pattern. 

The data-scroll routines let you 
control a window that permits ex¬ 
amination of blocks of 209 adjacent 
samples of data. The position of this 
window is controlled by the left and 
right arrow keys {see figure 2). The 
data-scroll routines are broken up 
into two machine-language pro¬ 
grams. Listing 4 gives the ma¬ 
chine-language program that shifts 
data from right to left across the 
screen; listing 5 gives the routine that 
shifts data from left to right. 

Without going into exhaustive de¬ 
tail, these routines move the contents 
of the picture-buffer memory so that 
the displayed data shifts either 14 
data points to the left or the right on 
the screen. The rightmost (or left¬ 
most) 14 data points are cleared so 
that new data can then be shifted in. 
The subroutines have to take into 
consideration the picture-buffer 
structure shown in table 2 (it would 
have been a lot easier if the picture 
buffer had been organized in a sim¬ 


ple sequential manner). The shift! 
effect results in a window that ca 
move back and forth across the mer 
ory block containing the digitize 
data. 

Conclusion 

I encourage those of you witj 
modest data-acquisition and daq 
analysis requirements to consider tl 
use of a system similar to the or 
described here. In our laboratory, 
have found it to be a relatively ine 
pensive way to pursue research inte 
ests and have no doubt that it wj 
continue to be a valued part of od 
laboratory in the years to come. Tt 
only items required are an Apple I 
and the circuitry and listing 
presented here.* 


Richard C. Hallgren is an associate professor 
the Department of Biomechanics , Michigan Sfd 
University, East Lansing , MI 48824 , He works | 
applications of microprocessor-based systems 
scientific research . 


Author's Note: If you do not have either} 

the time or capability to construct such a 
project , please write to me and I will direct} 
you to a source for the hardware and the\ 
system software. 
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Encounter REVELATION 


For $950, Revelation Software by 
Cosmos will give your PC capabili¬ 
ties that no microcoputer has ever 
had before. Through a versatile, 
high performance Relational Data 
Base Management System 
developed by Cosmos, Revelation 
will give your microcomputer ail 
the power and sophistication 
of a minicomputer. 

Revelation features a data base 
with variable-length fields and 
records, (up to 64K), and unlimited 
files and accounts. File size is 


P. 0. Box AH, Morton, WA 98356 


limited only by disk size. 

Also featured: A powerful, 
hybrid programming language. 

A fourth generation applica¬ 
tions and program generator 
Our programs write programs! 

Communications functions 
that give your PC the power to uti¬ 
lize applications, programs, and 
data from thousands of existing 
mainframe and minicomputers. 

8087 math chip support 

Revelation co-exists with 
MS/DOS™ or PC/D05™ 1.0,1.1, 

COSMOS 

Circle 113 on inquiry card 




PICK SYSTEMS. Eagle 
1600™ of Eagle 
Computers. Corona PC™ 
of Corona Data Systems. 
Columbia Multv 
Ps.rsona i "* of Col u m bia 
Data Product*, snt. 


Telephone 1-800-422-2511 
Inside Washington 206-496-5974 


2.0 versions, and is compatible 
with the IBM PC™ XT™ COMPAQ™ 
Corona™ Columbia Multi- 
Personal® and the Eagle 1600™, 
It's also compatible with mini¬ 
computers utilizing 
Operating System™ Minimum 
configuration requires 320K 
memory and 8087 math chip. 


MS/DOS * of Microsoft 
Corp IBM PC Registered 
TM of International 
Business Machines Corp 
COMPACT of COMPAQ 
Computer Corp PICK 
Ope rating System™ of 






BIDIRECTIONAL 
TRACTOR FOR 
CONTINUOUS, FAN 
FOLD PAPER OR 
LABELS WITH 
v SUB/SUPER¬ 
SCRIPTING, 


SPIHWRITBt INTROM 

PAPtHWOR 


CUT SHEET GUIDE 
FOR SINGLE 
SHEETS. 


DUAL BIN ADAPTER FOR 
FIRST AND SECOND 
SHEETS. 


ENVELOPE FEEDER 
FOR INTERFEEDING 
WITH CUT 
SHEETS. 









These nine NEC forms handlers can 
automate most of the printing opera¬ 
tions in your office, 

With most other printers, you’d be 
lucky to find even one of these 
productivity tools. 

Most competitive forms handlers 
are made by third parties. Which 
means they’re compromises. 

NEC forms handlers have all been 
conceived by the Spinwriter team. So 
they are perfectly integrated with the 
Spinwriter® 3500 and 2000 Series letter 
quality printers. 

You’ll find Spinwriters along with 
forms handlers at: 

Participating Computerland stores 

(California) 1-800-321-1101, (Outside 

California) 1-800-423-3008 

Entre Computer Centers 

1-800-HI ENTRE 

Sears 1-800-228-2200 

Also available at IBM Product Centers. 

Or call 1-800-343-4418 for your 
nearest authorized NEC distributor 
nationwide. In Massachusetts call (617) 
264-8635. For product literature, use 
the coupon below. And find out why 
more and more PC users are saying, 

“NEC and me.” Circle 292 on Inquiry card. 


FRICTION FEEDER 


Spinwriter is a registered trademark of NEC Corporation, 
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Company 
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NEC Information System t Inc. 1414 Mass. Ave , 
Boxhorough, MA 01719 
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ISIM 

A Continuous-System Simulation Language 

The structure and features of a simulation language 
designed to run under CP/M 


The key to effective simulation is 
the availability of a mathematical 
model of the relationships between 
the system variables including accu¬ 
rate data. When this model is accu¬ 
rately programmed and validated, 
useful simulations can be performed. 
This programming usually involves 
the use of advanced techniques such 
as the solution of differential equa¬ 
tions, random-number generation, 
graphics, and statistical analysis. 
Many simulation models involve 
thousands of relationships between 
variables. 

It is hardly surprising that simula¬ 
tion, which is widely used by many 
who are not expert programmers, 
should have stimulated the devel¬ 
opment of special software aids 
including special simulation lan¬ 
guages. 

Discrete and Continuous 
Languages 

There are two groups of simulation 
languages that have a sufficiently 
wide area of application to warrant 
the title "general purpose." These are 
the discrete and the continuous 
simulation languages. Discrete simu¬ 
lation languages are applied mainly 
to problems arising in management 
sciences and operational research 
studies, particularly queuing sys¬ 
tems, These systems remain in a par¬ 
ticular state until an event occurs that 


Roy E. Crosbie 
California State University 

causes a change in the state of the 
system. 

This article, however, is mainly 
concerned with the second group, 
continuous-system simulation lan¬ 
guages {CSSLs}. A continuous sys¬ 
tem, as its name suggests, is one 
whose state changes continuously. 
The mathematical description of a 
continuous system is based on dif¬ 
ferential equations, A differential 
equation can be regarded as a rela¬ 
tionship between a quantity and its 
rate of change. 

For example, consider a piece of 
metal at a temperature of x degrees 
F (Fahrenheit) cooling in an ambient 
temperature of 70 °E The rate of cool¬ 
ing is approximately proportional to 
the temperature difference 

Rate of cooling = k(x-7Q) 

Mathematical notation uses the dx/dt 
to represent the rate of change of the 
quantity x with time f. The notation 
x ' is also used—in the example, x' is 
the rate of cooling of the metal object 
in °F/second, 

The differential equation x' = 
k{x-70) describes a continuous sys¬ 
tem in which the temperature x is 
changing continuously as time 
passes. Simple models of this kind 
can be solved easily, but computer 
simulation comes into its own when 
more complex systems are involved 


with more complex differential 
equations. 

In many practical applications if 
may be necessary to solve dozens ol 
even hundreds of equations simulta] 
neously. One of the main advantages 
of using a CSSL is that the numerica 
techniques necessary for solving 
these equations are built into the lan j 
guage. It is only necessary to specif 
the differential equation in a natural 
notation and the language does all 
the work. 

Of the several CSSLs present!;! 
available for microcomputers, 
should mention micro-DYNAMC 
from Addison-Wesley and TUTSI 
from Twente University (Netherl 
lands). Within this article, I sha 
focus on ISIM, a language developed 
for the CP/M environment. We will 
explore the syntax and capabilities o| 
ISIM by creating a simulation of 
rocket launch, 

ISIM—A CSSL for 
Microcomputers 

ISIM is a development of the ISVi 
language (see text box), modified td 
run under the CP/M operating sysl 
tem. Even so, ISIM retains most ol 
the notable features of its parent, sevl 
eral of which are unique to CSSLs oif 
any kind of computer. 

We start our description of the lani 
guage with the way of defining dif 
ferential equations. We have alreadJ 
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CSSLs Before the Micro 

To appreciate current developments , we 
should know something about the history 
of CSSLs. The very first simulation lan¬ 
guages for continuous systems date back to 
the mid-1960s when even general-purpose 
programming languages were still in their 
infancy. These early languages often re¬ 
quired that the system be represented by 
a block diagram with function blocks rep¬ 
resenting operations such as integration, 
addition, multiplication, etc. The simula¬ 
tion program was prepared in the form of 
a table of connections of the inputs and out¬ 
puts of the function blocks , one line per 
block * These languages are called block- 
structured and were popular because of 
the similarity of the block diagrams to 
analog computer flow diagrams. At that 
time, analog computers were widely used 
for continuous system simulation because 
of the limited power and speed of the avail¬ 


able digital computers and block-structured 
languages were often used to check analog 
computer solutions. 

As digital computers increased in power, 
they came to be used more for simulation 
in their own right, and the limitations of 
block-structured languages led to the de¬ 
velopment of statement-structured lan¬ 
guages that bore a closer resemblance to 
general-purpose languages such as FOR¬ 
TRAN and Algol. These new languages 
featured a structure that simplifies simula¬ 
tion programming as well as special built- 
in functions to make system description 
easier. However, such languages were 
heavy users of computing resources , espe¬ 
cially memory, so their use was confined 
to large mainframe systems. Perhaps the 
best known and most widely used CSSL 
of this vintage was the IBM product for 
the System 360; CSMP (Continuous- 
System Modeling Program). This type of 
CSSL is widely used for large-scale simula¬ 


tion of mainframes and the more pazverful 
minicomputers. 

In the 1970s, a number of simulation 
languages with rather different charac¬ 
teristics were developed. This was a period 
that saw a rapid expansion in the use of 
inexpensive minicomputers that were in¬ 
capable of supporting full-scale CSSLs, In¬ 
stead, CSSLs were developed specifically 
to exploit the advantages of minicomputers, 
particularly their ability to provide hands- 
on, interactive computing. These languages 
included ISIS, developed at the University 
of Salford (England) by Dr. John Hay and 
the author, and the DARE series of lan¬ 
guages developed by Korn and Wait at the 
University of Arizona. 

ISIS was an interpreter language writ¬ 
ten in FORTRAN (initially for the DEC 
PDP-8). It provided the Imis for the ISIM 
language. 


^en one example; another is listed 
elow; 

7EU = G * (THRUST - DRAG) 
IW - G 

[ Readers familiar with FORTRAN or 
^SIC should be reasonably com- 
brtable with this example. The only 
Inusual feature is the use of a prime 
[) to represent differentiation. We 
Jrould use a second derivative (e.g*, 
■OUT") to define a second-order dif- 
prential equation* 

A complete model of a system will 
ten contain a mixture of differential 
id algebraic equations* For example: 

| DYNAMIC 

W = 3000 - 40 * T 
DRAG = K * Y' * * 2 
Y * = G * (THRUST - DRAG) 
/W - G 

I These equations are a very simpli- 
ed model of the launch phase of a 
licket. The first statement uses the 
py word DYNAMIC to introduce the 
luations. IV is the weight of the 
pcket plus fuel that is initially 3000 
ounds, but is falling at the rate of 40 
^unds per second. DRAG is the 


drag force that is proportional to 
velocity squared* The final statement 
relates the acceleration of the rocket 
Y" to the THRUST of the rocket 
motors, the DRAG, the weight W, 
and the gravitational acceleration G. 
THRUST is treated as a constant in 
this case and is set elsewhere in the 
program. 

The part of the program depicted 
above is called the DYNAMIC region* 
It specifies the differential and related 
equations to be solved between an in¬ 
itial time (usually zero) and a user- 
specified final time* The solution pro¬ 
ceeds in a step-by-step manner using 
a time increment that is also set by 
the user. 

Before the DYNAMIC region can 
be processed, a certain amount of ini¬ 
tialization of the model is needed. 
Time T must be set to zero and the 
initial values of Y, Y' and THRUST 
(all zero) must also be set. These 
operations need only be performed 
once and this occurs in the INITIAL 
region that precedes the DYNAMIC 
region as follows: 

INITIAL 

Y = 0; Y' = 0; T = 0 
THRUST = 7000 


ISIM, along with most other CSSLs, 
also has a TERMINAL region for any 
calculations or output to be made 
after the completion of a run. 

To be of any utility, a simulation 
needs output statements* Because 
CSSLs are concerned with time 
histories, the most useful types of 
output are tabulated numerical out¬ 
put or graph plots* These can be easi¬ 
ly provided by ISIM statements of the 
form: 

OUTPUT T, Y, Y' 

for a table of values of T, Y, 

and Y* and 

PLOT T f Y, 0, TFIN, 0, 50,000 
for a graph of Y against T. 

The OUTPUT statement automati¬ 
cally prints headings, selects number 
formats, and prints one line of out¬ 
put at regular intervals controlled by 
the user by setting the value of sys¬ 
tem variable CINT (communication 
interval). A sample of the output pro¬ 
duced is shown below: 


T 

y 

Y' 

1.0000 

0.0000 

0.0000 

2.0000 

21.659 

43.319 

3.0000 

86.984 

87.330 
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HARDWARE 


CORVUS 20MEG 

HARD DISK HEC. 3S95™ 2940 M 

EPSOM FX100 REG. 795 M 660°° 

PeachText 5000 reg 395 “ 235°° 

complete line of 
ACCOUNTING SOFTWARE 

plus other major brands 

•Terms: Visa, M£ or C O D. 
•Dealer Inquiries Invited 
COMPU MEDIA 
SOFTWARE, INC. 

159 Main St. SLLN.Y. 10307 
CALL TOLL FREE 1600-245 2418 
in M V. State 212 957 1700 
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USED PERSONAL 

COMPUTER 

BROKERAGE 


• A nationwide database service matching 
buyers and sellers o[ used P.C.'s and peripherals. 

• UPCB acts as middleman, providing 
security for both the buyer and the seller. 

■ All equipment tested and waminded by UPCB 

* All makes and models accepted for lifting 

* Bonded and insured 

■ Reasonable listing rates and cum missions 

For more information mail today! 

1 am interested in Buying □ Selling □ 

Name 

Address 

City, State. Zip 

Telephone ( ) 


Mot7 to: UPCB Fulfillment Dept. 
Suite 21 * 1116 A 8th Street 
Manhattan Beach, CA 90266 
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The PLOT statement produces a 
graph plot of Y against T on a graph¬ 
ics terminal. The additional param¬ 
eters specify that T will be plotted 
between zero and its maximum value 
TFIN {time final), another system 
variable set by the user. Y will be 
plotted from zero to 50,000 (the 
estimated maximum altitude of the 
rocket for this run). 

Encore Presentations 

So far, our program is concerned 
with describing the system that is to 
be simulated and the form of output. 
All CSSLs also provide facilities for 
controlling a sequence of simulation 
runs, since it is rarely sufficient to 
simply make one run of the simula¬ 
tion with fixed parameters. Multiple 
runs may be made for several rea¬ 
sons: to observe the behavior of the 
system with different values of key 
parameters or initial conditions; or to 
run the same case with a different 
step-length for the numerical integra¬ 
tion routine, to check on accuracy; or 
to run it with different OUTPUT or 
PLOT statements, and so on. (In sim¬ 
ulation terminology we are perform¬ 
ing an experiment on the model.) 

ISIM provides a slightly unusual 
but very flexible approach to defin¬ 
ing the experiment compared to most 
other CSSLs. The conventional ap¬ 
proach is to use RUN-control com¬ 
mands that change values and out¬ 
put requirements, and call for a single 
run. Setting up a sequence of runs 
using this approach can involve long 
lists of commands specifying each 
change with a RUN command for 
each run. The ISIM method is to in¬ 
corporate the definition of the experi¬ 
ment into the program in a control 
section of code that appears before 
the model definition. This section of 
code can be written using looping 
and branching statements based on 
FORTRAN DO and IF statements. A 
run of the model is called using a 
SIM statement. This structure sees 
the experiment as a main program 
and the model as a subroutine. As an 
example, an experiment that calls for 
three runs with THRUST set to 6500, 
7000, and 7500 pounds, and uses a 
time step (CINT) of 1 second to a final 
time (TFIN) of 50 seconds, can be 


programmed as follows: 

: ROCKET PROBLEM 
CINT = 1.0; TFIN = 50 
DO 10 THRUST=6500,7000,7500 
RESET; SIM 
10 CONTINUE 


The colon (:) signifies a comment 
line. The DO statement is like a FOR¬ 
TRAN DO. The 10 is a label that 
defines the range of the DO loop, 
CONTINUE is a do-nothing state¬ 
ment that simply provides a conve¬ 
nient place to terminate the DO, 
RESET initializes the model to the 
state it had before its last run and 
SIM calls for the simulation to be 
run. In the example, three simulation 
runs will be made with THRUST set 
to 6500, 7000, and 7500 pounds. 

Our complete program is shown in 
listing 1. 

ISIM has a number of other fea¬ 
tures, including functions and sub¬ 
routines and special simulation func¬ 
tions. A feature common to most 
CSSLs is the PREPARE statement. 
The keyword PREPARE is followed 
by a list of variables. Rather than be¬ 
ing tabulated or plotted, the value of 
the variables are stored in a disk file 
at each time step. They are then 
available at the end of a series of runs 
to be plotted in a variety of ways, the 
user having the choice of which vari¬ 
ables and which runs are to be plot¬ 
ted. These graphs can be produced 
on a graphics terminal or as charac¬ 
ter plots on a video display terminal 
or printing terminal. 

Interactive Features 

The full power of ISIM cannot be 
appreciated without some reference 
to its command structure, for it is 
through ISIM's commands that the 
interactive power of the language is 
made available. The ISIM system is 
always in one of two modes, com¬ 
mand mode or program mode. In 
command mode the system prompt 
is "$" and in program mode it is "?". 

When in program mode, ISIM 
statements are entered from the key¬ 
board. The ISIM processor checks 
each line for syntax errors as it is in¬ 
put and generates an immediate er- 
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ror message when a fault is detected. 
Correct lines are translated to an in- 
termediate code that is interpreted at 
run time (similar to the Pascal p-sys- 
tem). 

To switch to command mode, type 
followed by an I3IM command. 
Commands are available to list all or 
part of the current program ($LIST), 
to change, delete, or insert lines in 
the program ($CHANGE, $DELETE, 
or SINSERT), and to execute the pro¬ 
gram ($START), Alternatively, the 
program can be saved to a CP/M file 
($3AVE), the program buffer can be 
cleared (SKILL), or a new program 
can be read from a file ($READ). 

After a program has been executed, 
further commands can be used. The 
final value of any variable can be re¬ 
quested by using the command $VAL 
followed by the variable name. If the 
program contains a PREPARE state¬ 
ment, the SGRAPH or 3TGRAPH 
command will produce graphs on a 
graphics terminal or alphanumeric 
terminal respectively. 

Nor is this type of interaction con¬ 
fined to the end of a program run. 
Execution of the program can be in¬ 
terrupted and temporarily sus¬ 
pended in one of two ways: either at 
a predetermined point by inserting 
an INTERACT statement in the pro¬ 
gram at the point of interruption, or 
by simply pressing any key on the 
keyboard during program execution. 

Once the program is suspended it 
is possible to request values of vari¬ 
ables or change them, using the $VAL 
command. It is even possible to 
change the time step or the method 
of solving the differential equations 
for the remainder of the run. One can 
also change the output specification: 
the $OUTPUT or $PLOT commands 
override the effect of existing pro¬ 
gram statements, if any, and $XOUT 
or $XPLOT reverts to the pro¬ 
grammed situation. 

When these features are taken as 
a whole, they provide the ISIM user 
with the ability to interact with the 
computer in the development, execu¬ 
tion, and evaluation of simulation 
models. The single-user environment 
of most microcomputers lends itself 
particularly well to this type of opera¬ 
tion. Larger mainframes and multi- 


Listing 1: This rocket simulation model is run 
with three different values of thrust. 


: ROCKET PROBLEM 
Cl NT = 1.0;TFIN - 50 
DO 10 THRUST *6500,7000,7500 
RESET; SIM 
10 CONTINUE 
INITIAL 

Y = 0;Y'=0;T =0 

: THRUST IS NOW SET IN EXPERIMENT 
DYNAMIC 

W = 3000 - 4Q*T 
DRAG = K # Y I **2 

Y M -G* (THRUST - DRAGJ/W - G 
OUTPUT T,Y,Y' 

PLOT T.YATFIN,0,50000 


user minicomputers, though capable 
of handling larger programs, are 
often unable to support this degree 
of interaction. In many ways the 
microcomputer provides an ideal 
basis for interactive simulation, 
especially the more powerful 16-bit 
systems that can address more mem¬ 
ory than the 8-bit systems. 

Where Do We Go from Here? 

Shortage of memory restricts the 
power of the simulation system in 
two ways. One is that provision of a 
full range of facilities such as are pre¬ 
sent in ISIM takes a lot of code, more 
than can be handled at one time in 
64K bytes of memory. Disk overlays 
are necessary, although no disk 
swapping occurs during actual execu¬ 
tion of a simulation run. ISIM uses 
nine overlays. Second, the amount of 
memory that can be allocated for the 
user program is also restricted. The 
much larger available memory space 
of the 16-bit systems will largely 
eliminate these problems and an IBM 
PC (Personal Computer) version of 
ISIM is due to be released early in 
1984.1 


Key E. Crosbie is a professor of computer science 
at California State University (Chico, CA 95926). 
He has a 8. Eng. and a Ph.D. in electrical engineer¬ 
ing from Liverpool University in England. 


Software Information 

To obtain software mentioned in article 
contact Crosbie , Hay t and Associates , FOB 
943, Chico, CA 95927. 
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SuperSft 

Language Library 


For PC DOS,' MS DOS, 
CP/M-86* and others 



A programmer’s most important 
software tool is the language compiler 
or interpreter he uses. He has to 
depend on it to work and work well. 

At SuperSoft, we believe it. That’s 
why we offer three fine compilers: 
SuperSoft FORTRAN, SuperSoft 
BASIC, and SuperSoft C, that answer 
the programmer’s need for rock solid, 
dependable performance on 16 bit 
systems. 



BASIC 

COMPILER 


Compatible 
with Microsoft BASIC 

The SuperSoft BASIC compiler, available 
under CP/M-86 and MS DOS, is compatible with 
Microsoft* BASIC and follows the ANSI standard. 

Greater accuracy with BCD 
math routines 

If you have used other languages without 
BCD math, you know how disconcerting decimal 
round off errors can be. For example: 


With IBM PC* 
BASIC 

10 A=.99 
20 PRINT A 
30 END 

Output: .9899999 


With SuperSoft 
BASIC with 
BCD math 

10 A=.99 
20 PRINT A 
30 END 
Output: .99 


As you can see. SuperSoft BASIC with BCD 
provides greater assurance in applications 
where accuracy is critical. 

SuperSoft's BASIC is a true native code 
compiler, not an intermediate code interpreter. 

It is a superset of standard BASIC, supporting 
numerous extensions to the language. Important 
features include: 

■ Four variable types: Integer, String, and Single 
and Double Precision Floating Point (13 digit) 

■ Full PRINT USING for formatted output 

■ Long variable names 

■ Error trapping 

■ Matrices with up to 32 dimensions 

■ Boolean operators OR. AND, NOT, XOR, 

EQV. IMP 

■ Supports random and sequential disk files with 
a complete set of file manipulation statements 

■ IEEE floating point available soon as an option 

■ No run time license fee 

Requires: 128K memory 

BASIC compiler: $300.00 

For CP/M-86: MS DOS, and 
PC DOS 

‘SuperSoft BASIC is compatible with 
Microsoft BASIC interpreter and IBM PC BASIC. 
Due to version differences and inherent 
differences in compilers and interpreters some 
minor variations may be found. Machine 
dependent commands may not be supported. 
The vast majority of programs will run with 
no changes. 










FORTRAN 


C Co 



SuperSoft FORTRAN is the answer to the 
growing need for a high quality FORTRAN 
compiler running under CP/M-86 and IBM PC 
DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For example, 
consider the benchmark program used to test 
the IBM FORTRAN in InfoWorld, p. 44. Oct. 25, 
1982. (While the differential listed will not be 
the same for all benchmark programs, we feel it 
is a good indication of the quality of our compiler.) 
Results are as follows: 

IBM FORTRAN: 38.0 Seconds 

SuperSoft FORTRAN 2.8 Seconds 

In its first release SuperSoft FORTRAN 
offers the following outstanding features: 

1. Full ANSI 66 standard FORTRAN with 
important extensions 

2. Standard data types, double precision, varying 
string length, complex numbers 

3. Free format input and free format string output 

4 . Compact object code and run time support 

5. Special functions include string functions, 
dynamic allocation, time/date, and video access 

6. Debug support: subscript checking, good 
runtime messages 

7. Full IEEE floating point 

8. Full 8087 support available as option ($50.00). 

9. Ratfor preprocessor available as option 
($ 100 . 00 ). 

Program developers:_ 

Super Softs family of FORTRAN 
compilers means you can write your 
programs once and they will run under 
CP/M-80, CP/M-86, and MS DOS. This 
lets you get your applications running 
fast no matter what the environment. 

SuperSoft FORTRAN: 
available NOW and 
working great! 

Requires: 128K with CP/M-86 or MS DOS. 

32K with CP/M-80 

FORTRAN: $425.00 (in each environment) 

8087 Support: $ 50.00 

Ratfor: $100.00 

For CP/M-86: MS DOS, IBM 
PC DOS: and CP/M-80 

In conjunction with SuperSoft. SuperSoft FORTRAN 
was developed by Small Systems Services. Urbana. IL r a 
leader in FORTRAN development. 

Japanese Distributor 

ASR Corporation Iniernationai. TBL Building 7 th Floor 
1-19-9 Toranomon. Mmalo-Ku Tokyo 105. Japan 
Tel 1031-5025550 Telex 222-5650 ASRTYQ J 

European Distributor 

SuperSoft tn ter national Lid . 5t The Pantiles. 

Tunbridge Wells. Kent, England TIM2 5TE 
Tel 0892-45433 Telex 9544 T Micrtj-G 


In 1982 SuperSoft helped C programmers 
around the world move their applications from 
8 to 16 bit operating systems with the first C 
compiler under CP/M-86,® PC DOS, and MS DOS. 

Today there are several C compilers on the 
market, and you can look at them all. But if you 
want a C that's fully portable, syntactically 
compatible with UNIX version 7 C, rigorously 
tested, fast in both compilation and execution, 
packed with more library functions than any 
other, and produces a very highly optimized 
assembly code...then you'll find only one. The 
SuperSoft C compiler. 

Professional Quality 

SuperSoft started working on C over three 
years ago, and the work has never stopped. While 
others were struggling to put in features, 
SuperSoft was refining and polishing., .adding 
the quality professionals depend on. 

Thoroughly Tested 

SuperSoft C has been tested with hundred 
of commercial application programs. And all this 
testing has paid off., .with a compiler that’s 
highly reliable in every phase of operation. 

Portable 

SuperSoft C is now available in most 
operating systems environments. Since we don't 
sell operating systems, we can support them all. 
And as new operating systems become popular, 
SuperSoft C will be there. 

Packed with Library 
Functions 

SuperSoft now has the most complete set of 
library functions available. All provided with 
source code. 

Thorough User Manual 

The new user manual is extensive—jammed 
with thorough explanations to help you every 
step of the way. And our technical hotline can 
help answer any additional questions. 

SuperSoft C: $350.00 

SuperScft 

FIRST IN SOFTWARE TECHNOLOGY 

P.O.Box 1628 Champaign, IL 61820 

(217) 359-2112 Telex 270365 

Microsoft is a trademark of Microsoft Corporation 
ISM PC is a trademark at International Business Machines Corporation 
CP/M and CP/M-86 a re registered trademarks of Digital Research 
UNiX is a trademark of Beil Laboratories 
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Indexing Open-Ended Tree 

Structures 

How to "walk" through a "grove" of A-trees 
in search of hierarchical nodes 


One challenge to software de¬ 
signers is the problem of how to keep 
track of the elements within a hierar¬ 
chy. For example, in a multilevel, 
menu-driven system, users always 
start with a main menu that lists the 
major functions. They select a major 
function, which may result in 
another menu of subfunctions. If it 
does, they then select a subfunction, 
which may result in still another 
menu of sub-subfunctions. When a 
function is completed, there should 


John Snyder 
Disc Inc. 

be a flexible, automatic selection of 
another function (e.g., return to the 
main menu or go directly to another 
subfunction menu). 

Another example of a hierarchical 
structure is an assembly process, 
where, instead of a main menu, there 
is an assembled part and, instead of 
subfunctions, subparts. 

Both examples represent open- 
ended tree structures. That is, each 
node may be a terminus, or it may be 
the origin of any number of subnodes. 



root 

LEVEL 


l LEVEL 


a LEVEL 


K LEVEL 


L LEVEL 


Figure 1: In this sample Artree ; each f>ox denotes a node ■„ Each node is identified by two numbers: 
its subscript node number and , in parentheses , its element number. The subscript levels are 
depicted to the right of the tree . 


Problems with Open-Ended Tree| 

For the purpose of menu (or si 
selection-driven) processing, sut 
scripts are the easiest index to us^ 
For example, if we start each sut 
script with zero, then the main men] 
is 0, 0, 0, , and the Jth selectioj 

from the main menu is I, 0, 0, 
and so on. 

Assuming that the depth of the 1 
is the longest chain of nodes, the tre 
can be structured as an array with ii 
dimension equal to the depth, and j 
can be indexed by convention^ 
subscripts (I, /, K, , . Actual er 
tries in this multidimensional anal 
may be record numbers, funetioi 
codes, or whatever the applicatio 
dictates. However, such an array wi] 
be lightly filled and subject to 
restriction that entry I, J, K can i 
only if entry I, / exists. 

What is needed is a structure fcj 
looking up entry values that are ir 
dexed by subscripts without the prd 
hibitive overhead of this potentia 
huge array 

The A-Tree Solution 

Instead of using a single multi 
dimensional array, two one-dimer 
sional arrays are used to effect a solu 
tion. The first array describes the tre 
structure and is called an A-tree ( fJ A 
for awkward). This array has one el^ 
ment for each node of the tree, 
"walking" through the tree from tol 
to bottom and from left to right, yol 
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Subscript 

A-Tree 

A-Tree 

Element 

A-Tree 

Node 

Element 

Element 

Vklue 

Difference 

Number(s) 

Number 

Value 

Sum 

Value 

(1. J, K, ...) 

(N) 

(A) 

(S) 

P) 

Root 

0 

3 

0 

0 

1 

1 

3 

3 

2 

U 

2 

1 

6 

4 

1,1,1 

3 

3 

7 

4 

1,1,1,1 

4 

0 

10 

6 

1,1,1, 2 

5 

0 

10 

5 

1,1,1,3 

6 

0 

10 

4 

1, 2 

7 

0 

10 

3 

1,3 

8 

1 

10 

2 

1, 3.1 

9 

1 

11 

2 

1, 3,1,1 

10 

0 

12 

2 

2 

11 

2 

12 

1 

2, 1 

12 

f 

14 

2 

2. 1, 1 

13 

0 

15 

2 

2,2 

14 

2 

15 

1 

2 , 2,1 

15 

1 

17 

2 

2, 2,1,1 

16 

0 

18 

2 

2, 2, 2 

17 

0 

18 

1 

3 

18 

2 

18 

0 

3,1 

19 

0 

20 

1 

3, 2 

20 

1 

20 

0 

3. 2,1 

21 

2 

21 

0 

3, 2,1,1 

22 

0 

23 

1 

3, 2,1,2 

23 

0 

23 

0 


Table 1: A tabular representation of the sample A-tree. The first two columns contain 
the data from figure L Column 3 holds A(N), the element value that corresponds to 
N. Column 4 shows each node's sum, a number used to calculate its difference, which 
is shown in column 5 . 


discover the relationship between 
he nodes of the tree and the array 
dements. 

Figure 1 illustrates a sample A-tree. 
Each node is marked with its sub- 
cript reference number and with its 
Mree element number in paren- 
heses. The absence of unused lower- 
evel subscripts emphasizes the 
fcpen-ended depth of the tree. The 
values of the A-tree array describe the 
tee structure. Each element contains 
he number of subnodes originating 
tom the node to which the element 
orresponds. The first three columns 
If table 1 list the A-tree array that 
orresponds to the sample tree in 
igure 1. 

Clearly, the array uniquely defines 
he tree structure. Now, once you 
pcate an entry in the A-tree array, the 
p responding entry in the second 
tray will contain the data needed for 
[rocessing, Thus, the second array is 
parallel reference array for the A- 
ree array, 

[he A-Tree Searching Method 

The definition is simple enough, 
pd the structure is certainly space ef- 
cient, but now that you have it, 
lhat do you do with it? Obviously, 
he A-tree cannot be interrogated by 
riy conventional search method. You 
brtainly do not want to do a "tree 
talk" to look up an entry every time. 
It turns out there is a fairly 
tfective—if not simple—method of 
tanning the A-tree array through the 
Ise of a difference table . This difference 
Ible is developed as follows: if N is 
p A-tree element number, and A(N) 
| its corresponding A~lree element 
blue, first define the sum (S) for this 
lement as S(0) = 0 and S(N) = S(N 
\ 1) + A(N - 1) for N greater than 
I Then define the difference (D) for 
Ills element as DfNj = S(N) - N. 

I The last two columns of table 1 list 
lie sums and differences for our 
Imple tree in figure 1. You can now 
be the A-tree array and its associated 
Ifference values to find any sub- 
Iripted reference. (The sums are 
ply intermediate calculation figures; 
ley are not actually used in the 
larch,) 

[The basic algorithm is as follows: 
IN is an A-tree element number that 


corresponds to a given node, and you 
wish to find the element number cor¬ 
responding to the Jth subnode origi¬ 
nating from the given node, then, 
first, check A(N) to make sure it 
exists, Le., A(N) cannot be less than 
1; then calculate V = D(N) + A(N) - 
I ; finally, scan for the first occurrence 
of V - D(M) with M greater than N. 
Such an occurrence is guaranteed, 
and M will correspond to the desired 
node. 

Since the root is always element 
zero (0), and since the algorithm can 
be repeated for as many subscript 
levels as are necessary, you can find 
the element number of any combina¬ 
tion of subscripts through successive 
scans. 

For example, suppose you wish to 
find the A-tree element correspond¬ 
ing to subscripts 3, 2, 1 in the sam¬ 
ple tree. Using table 1, start at the 
root and look for 3. Since A(0) = 3, 
you know 3 exists. Then, calculate 


V = D(0) + A{0) - 3 
=0+3-3 

= 0 

So, starting with element number 1, 
scan the differences for the first 0, 
located at element number 18. Look¬ 
ing now for 3, 2 (3, 2 exists because 
A(18) - 2), calculate 

y = D(18) + A (18) - 2 
= 0 + 2-2 
= 0 

Scanning from element number 19, 
you will find the first difference of 0 
at element 20. Finally (3, 2, 1 exists 
because A{20) = 1), calculate 

V = D(20) + A(20) - 1 
-0 + 1-1 

- 0 

Scanning from element number 21, 
you will find the first difference of 0 
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at element 21 and that completes 
your search. (This method can be 
mathematically proven by induction 
through the subscript levels.) 

Programming this is much easier 
than it sounds at first, and it can be 
quite fast when you use string scan 
instructions. You can speed it up 
even more by saving the subscripts of 
the last node found and the pointers 
to each of its upward chain nodes. 
This enables you to start the next 
search with the lowest common node 
to the last node. 

Updating the A-Tree 

Adding entries to or deleting en¬ 
tries from an existing A-tree is slight¬ 
ly tedious and involves shifting por¬ 
tions of the array. To add a new node, 
first check that a back chain , or entry 
for the next highest subscript value, 
exists. Then add 1 to the element 
value of the next highest subscript. 
Finally, insert a 0 in the appropriate 
location (a difference table search can 
be used to find this location), and 
shift all remaining entries up by one 
position. 

To delete a node, reverse this pro¬ 
cedure. First, check that no forward 
chain exists, that is, that the A-tree en¬ 
try for the element to be deleted has 
a value of 0. Then, subtract 1 from the 
element value of the next higher sub¬ 
script. Finally, delete the entry by 
shifting all remaining entries down 
by one position. 

These procedures assume that you 
can insert or delete a middle node for 
a given subscript level. For example, 
you can add an entry between 2, 3 
and 2, 4 as a new 2, 4, making the ex¬ 
isting 2, 4 now 2, 5, and so on down 
the line. If doing this causes prob¬ 
lems, you can modify these pro¬ 
cedures to only allow adding or 
deleting the last entry at a subscript 
level. 

Comments on Applications 

In actual use of an A-tree, you must 
determine the maximum number of 
nodes allowed in the tree and the 
maximum number of subscripts to be 
allowed for reference. If the A-tree 
reference array is being used for a 
limited resource, such as record 
numbers, it may be useful to keep 


deleted reference entries at the end 
of the reference array for reuse when 
new entries are added. 

Note that each entry of the A-tree 
is the start of another complete 
A-tree. That is, every A-tree consists 
of a "nest" of A-trees, In the part 
assembly example, it may be useful 
to have a separate index on the A-tree 
array by part number. Such an index 
provides direct reference to each 
nested A-tree subpart. To demon¬ 
strate the handiness of the A-tree, 
imagine that you wish to find all of 
the unassembled subparts that con¬ 
stitute a given part. To do so, you 
need only search for all of the A-tree 
entry values of 0 between the given 
subpart and the next subpart at the 
same subscript level. 

The reference array entries need 
not be unique. In fact, the same item 
may appear any number of times in 
a given tree. If such duplication is ex¬ 
tensive and includes not only in¬ 
dividual nodes but all subordinate 
subnodes, you can use reference 
"pointer" nodes. That is, after the 
first occurrence of a subtree, any 
other occurrences of the same sub¬ 


tree are represented by terminu 
nodes that point to the subtree's star! 
ing node. 

You can even make "reentrant" rej 
erences, pointing from one node tl 
a node linked above it. Pointer nodd 
allow cross-branching and make thl 
connectedness (and hierarchy) of thl 
tree unlimited. 

Sample Programs 

To illustrate the structure of A-treel 
I have included listings 1, 2, and J 
functions written in C that perforJ 
the A-tree search algorithm. Routine 
Searcher and Findindx are open 
ended (they do not know the overal 
length of the A-tree or the number J 
subscript levels it contains). As lorJ 
as the lowest subscript value passel 
is 0, they will terminate properly. 1 
accomplish this, it is necessary tl 
define several work arrays (usel 
exclusively by these functions) J 
arguments.! 


John Snyder is a vice-president responsible 
technical support pr Disc Jnc (3837 Naylors La 
Baltimore MD 21208). He has been a software c 
sultant for 17 years. 


Listing 1: Row fine Caicdiff, written in C, determines the A-tree's difference values. 


/HmifftlfHfHflUtimiiHHHfHHIHfllHHHHIIIHiCffHHIHimHHl 
ft 

naie calcdiff — Calculate the difference table far an 

fl-Tree 


44 

ti 

H 

44 

44 

44 

II 

44 

41 

44 

44 

44 

f* 

44 

4* 

44 

44 


synopsis 


description 


calcdifflatree, adiff, size); 
int 4atree; Pointer to input fl-Tree 
int 4adiff; Pointer to output difference table 

int size; Nuaber of entries in atreeil 

and adiff[J 

If II is an A-Tree eleient nuaber and A(N> is its 
corresponding A-Tree eleient value, first define 
the "su« M for this element as 
SCO) = 0 and 

SIN) * S(IH) + AIN-1) for NHL 
Then define the “difference* for this eleient as 
BIN) - SIN) - N. 


4444444444444444444444444444444444f444444444t4444444444444444444f4t44ttt44444| 

caicdiff(atree, adiff, size) 
int *atree, *adiff, size? 
f 


int sui 2 0, count 2 0; 
do C 


Listing 1 continued on page * 
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LIFEBOAT 

Associate* 

1651 Third Avenue 
New York, NV 10028 
212-860-0300 


Please send me free information on: 

□ Lattice and development tools 

□ How to get your software published 

□ Corporate purchase program 

□ Dealer program 

□ OEM agreements 

□ Send me the complete LIFEBOAT 
software catalog. $3.00 enclosed 
for postage and handling. 


Name 


Company 


Address 


State_Zip 

Telephone 


LATTICE, C-FOOO SMORGASBORD ond 
LATTICE WINDOW,TM # Lotted J he 

Circle 234 on inauirv card. 


LIFEBOAT, TM Lifeboat Associates FIQATB7.TM MerufW 

HALO, T M Medio Cybernetics IBM and PC,® TM I international Business Machines 

PANEL, TM Boundhill Cnnmputei; Ltd WIS r TM M icnosoft 

PftA ATF nfld Pt I NIC TM P5 Wm . v fWfn.1 Dbr Cnn r k 
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AS GOOD AS 

WHOLESALE 

PRICES 


64K DRAMS 

{200 NS) $4.99 ea, 

(Quantity Price 
ISO NS Also 
available) 

DISK DRIVE FOR IBM PC SI79 ea. 

(10 Units and Up) 



Complete TAVA PC System includes 
FDC, Two DS/DD Disk Drives, 12SK 
Memory. Monitor & Monitor Adapter 

S2395 


IBM PC XT Compatible System 

IBM PC With 128K of Memory FDC, One 
DS/DD Disk Drive, Monitor, Monitor 
Adapter, DOS 2,0, 10MB Hard Disk Sub 
System includes Cables, Controller, 
Software 13995 

10 MB Hard Disk Sub System for TAVA 
PC or IBM PC includes 10 MB Winchester 
Formatted, Controller Card, Software and 
Cables, 

Internal $T295 
Externals 1495 


Color Graphics Card S199 

[In Quantity} 

Apple lie ... . $Low Price 


Monitors, Printers, Cables 
and Software also available. 


ANI 

17752 Sky Park Circle, Suite 210, 
Irvine, CA 927J4 

714 / 261 - 622616227 ) 


Listing 1 continued: 

sadiff++ = sui - count* 
sut += iatree++5 
} while (+*count < sue); 
return* 

} 


Listing 2: This routine , Searcher, finds the lowest common node between the previous an 
current sets of subscripts . This information is used to search in routine Findindx, 

tt 


searcher — Optimizer ‘front end* for findindx 
function. 

index = searcher(atree, adiff, subs, last, inds); 


int index; 


int fatree; 
int fadiff; 
int tsubs; 

int flast. 


int finds; 


ff naie 

it 
t* 

h synopsis 

ft 
tf 
if 
fi 
fi 
tf 
#f 
ft 
f# 
it 
it 
it 
it 
tf 
t* 
if 

h description 

ff 
tt 
ft 
ft 
tt 
tt 
it 
if 
tt 

«mim#tft#fttifitifft«mtmtttfttttttttffftttfitttitttttttfftttftttttt 

searcher(atree, adiff, subs, last, inds) 
int fatree, tadiff, tsubs, flast, finds; 

C 

int index = 0; 

while (tsubs U tlast && tsubs " flast) { 
index 3 tinds++i 
substt; 
last+fj 

} 

atree += index; 
adiff += index; 

index 3 findindx(atree, adiff, subs, last, inds, index); 
return(index); 


Output index to atreetl corres¬ 
ponding to input subscript values. 
Set to -1 if entry does not exist. 
Pointer to input A-Tree 
Pointer to input difference table 
Pointer to input subscript array, 
i.e., subs!03 = 1, subsEl] = J, etc. 
Pointer to array containing saved 
values of last subs array (saved by 
findindx) 

Pointer to array containing saved 
values of index corresponding to 
each lastf] value, i.e., indstO] is 
index for iast[Q],0,0,..., indsn] 
is index for UsU0],lastEl],0, t .. 


searcher locates the lowest cotton node between the 
current set of subscripts and the last set of sub* 
scripts, adjusts pointers accordingly, and calls 
findindx to coipiete the search. Note subs and last 
lust be long enough to always allow an extra (zero) 
subscript at the end* (Also, adiff, last, and inds 
could be local to cakdiff, searcher, and findindx. 
However, this would not allow the* to be of arbi¬ 
trary length.) 
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sting 3: 


The Findindx routine performs the actual search within the A-tree algorithm. 


• iHIttftmmiliHHiHHttilHHtfftmtHIHilHtHtHtmililtlHiHHH 

It 

naae findindx -- Search A-lree for entry corresponding »* 

to a given set of subscripts and return f* 
the index. ** 

it 

synopsis index = findindx(atree, adiff, subs, last, inds, » 


index); ♦* 

int index; Output index to street] corres- *» 

ponding to input subscript values. ** 

Set to -1 if entry does not exist. ** 

int fatree, ladiff, Hubs, Hast, *inds; ** 

See function searcher for defin- ** 

itions ** 

int index; Input starting index value set by t* 

searcher ** 

it 

description If N is an A-Tree eleient nuiber corresponding to ♦* 
a given node, and we wish to find the eleaent nuaber h 

corresponding to the Ith sub-node originating froa it 

the given node: »* 

(1) First, check AIN) to Rake sure it ** 

exists, i.e., AIN) cannot be less *» 

than I « 

(2) Calculate V = DIN) + AIN) - I ** 

(3) Scan for the first occurrence of « 

V = DIN) with H>N •* 

Such an occurrence is guaranteed, and N Kill cor- ** 
respond to the desired node, findindx performs this ** 
algoritha recursively until a zero value subscript *• 

is encountered. ** 

ii 


ndindxlatree, adiff, subs, last, inds, index) 
t *atree, ladiff, Hubs, Hast, finds, index; 

int value; 
if Usubs == 0) ( 

Hast = 0; 
return Iindex); 

> 

if (fatree < *subs> { 

Hast = 0; 
index = -1; 
return Iindex); 

} 

value = *adiff + fatree - *subs} 
do £ 

index++; 

atree++; 

) while (value !* »++adiff)j 
*indsff = index; 

Hast++ = fsubs+i; 

index = findindx(atree, adiff, subs, last, ihds, index); 
return Iindex)» 


AS GOOD AS 

WHOLESALE 

PRICES 


64K RAM Chips 

CMin. 150) S 4.99 
(Quantity Price 

IBM PC 64K FDC, 2x320KB Disk Drive. 
Monochrome Card, Monochrome Moni¬ 
tor Parallel Port $ 2699.00 

TAVA System Unit with 128KB Mem¬ 
ory, Floppy Drive Controller Videoadapter, 
2-320KB Slimline Drives, Monitor, Key¬ 
board, Parallel Port 3 Serial Port 

$ 2395.00 

TAVA System Base Unit includes Pow¬ 
er Supply Parallel Port, Serial Port 3 
Keyboard S1299MQ 



TAVA fOMB System includes 128K 
Memory 10MB Hard Disk Drive , Monitor 
3GOKB Floppy Drive, Keyboard, Parallel 
Port 3 Serial Port CALL 


JAVA Floppy Drive Controller 

$ 199.00 

TAVA Color Graphics Card 

$ 299.00 

TAVA Video Adapter and Floppy Con- 
troller-Twoinone S 499.00 

TAVA Video-2 0 (Monitor Hi-Hes) Green 
or Amber $ 1 99.00 

TAVA 320KB Disk Drive Slimline 

$ 199.00 

10MB Hard Disk Sub-System 

$1595.00 

Apple lie Starter System 

$1499.00 

Chassis $ 399.00 


ANI 

17752 Sky Park Circle, Suite 210 
Irvine. CA 92714 

1714 ) 261 - 6226 , 6227 
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If they don't fit, they're nor worth wearing* 
Software programs. 

If they don't fit, they're not worth using* 

That's why it's altogether fitting that IBM 
Personal Computer Software offers you a choice. 


Size up the selection. 


Youll find many types of programs in the 
IBM software library. They’ll help keep you on 
your toes in the office, at home or 
in school* 

There are, in fact, seven 
different categories of IBM pro¬ 
grams adled ‘ 4 families." A family 
of software for business, productivity, 
education, entertainment, lifestyle, 
communications or programming. 

Of course, every program in 
every family is tested and approved by 
IBM. And IBM Personal Computer 
Software is made to be compatible 
with IBM Personal Computer hardware. 




rograms thatfit. 


Putttngyour 
best foot forward. 

Although every person isn't on equal footing 
when it comes to using personal computer 
software, there s something for almost everyone in 
the IBM software library. 

For example, you may be on a shoestring 
budget and want a big selection of programs 
with small price tags. 

Yon may be introducing students to 
computing and w'ant programs that are simple to 
use and simple to learn. 

You may run a business requiring 
sophisticated inventory and payroll 
programs. Or you may run a business 
requiring a single accounting program. 


Yxl may write interoffice memos and want a 
streamlined word processing program. Or you 
may be a novelist looking for a program with 
features worth writing home about. 

Now you can find IBM Personal Computer 
Software that fits — to help you accomplish 
specific tasks and reach individual goals. 

Stroll into a store today. 

What's the next step? 

Visit an authorized IBM Personal Computer 
dealer or IBM Product Center near you. To find 
out exactly where, call 800-447-4700. In Alaska 
or Hawaii, 800-447-0890. 

Ask your dealer to demonstrate your choice 
of programs. Then get comfortable. Sit down at 
the keyboard and try IBM software on for size. 


Personal Computer Software 

Circti 205 on inquiry card. 


lircltrThunpcharacter lktnstd by Bubbles Inc., s.a. 
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The leader in quality and reliability now offers the Viewpoint family 
with all the most user-requested features: 

• Earth-tone colors and small size to complement any office environment, 

• Tilt and swivel display for operator comfort. 

• Low profile keyboard with adjustable height for easier data entry. 



VIEWPOINT' 5 /Color. 

The first truly low-cost color 
terminal 


VIEWPOINT V 90. 

OEM s delight.. double- 
high/double-wide, split 
screen, programmable 
function keys, down-line 
loadable, and more. 


VIEWPOINT V78 and 
VIEWPOINT V 78 Color. 

IBM functionality in mono 
chrome and color. 


VIEWPOINT V GO. 

A lully featured editing 

terminal. 


VIEWPOINT \ 

Best price/performance in 
a conversational terminal. 


VIEWPOINT' b a regaiBred Liibtfrfarh 
Dl ActHiM O^li&f QatH S/i-lerriB |nr. 



Applied Digital Data Systems Inc. 

A Subsidiary of NCR Corporation 


IHU NODS UP. 


IOC Mntcui Bouhrwird. Hjuppauga N¥ T1-788 (ST6] 33l MOD 
Wtama,GAf«4|*5a-7tM ■ Boston, [El7) B75-Z337 
tiaiiM. rxi?i4h m-zaar ■ Pato*Hu. CAi^es^JSso 
miladttphi*. PA 504-0135 * Pftoanu. AZ (HK) 96B-W50 
Bhaumdurg. «. (312}>4^7395 * ttrefin CA(7t4J W4*DD 
AjDOS. UK 4401 MB 
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Using Comments to Aid 
Program Maintenance 

Complex software can be maintained more easily by the judicious 
use of remarks embedded within program code 


DOCUMENTATION—noun (Latin 
documentum , "warning") L The 
promised literature that fails to ar¬ 
rive with the supporting hardware; 
2. A single , iflegiMe, photocopied 
page 0 /proprietary caveats and sug¬ 
gested infractions; 3, The detailed , 
unindexed description of a super¬ 
seded package. 

—From The Deoil's DP Dictionary 

by Stan KeUy-Bootle 

Real-life documentation comes dis¬ 
turbingly dose to Kelly-Bootle's comic 
issessment, a fact bemoaned by pro¬ 
grammers who have to set up, 
nodify, or maintain software. Docu- 
nentation is a critical part of program 
naintenance, and maintaining pro¬ 
grams has been estimated to con¬ 
sume up to 50 percent or more of the 
iverage electronic-data-processing 
mdget in a company. 

Programming "comments" are a 
nore important aspect of documen¬ 
tation than is generally recognized, 
Dften these comments, written into 
he program code, are the only form 
>f documentation a maintenance pro¬ 
grammer uses when trying to navi¬ 
gate an unfamiliar program, in 


Richard A. Thomas 
Engineering and Mining Journal 

theory they are the programmer's 
guide to how a program works. 

Comments are part of the "inter¬ 
nal" documentation written for the 
programmer, as differentiated from 
the end-user's manual. But the in¬ 
dustry is, as yet, without a standard 
for such comments or a widely ac¬ 
cepted format for their placement. As 
many companies have found, rarely 
does this internal documentation— 
which includes flowcharts, pseudo¬ 
code, and the listing itself, as well as 
the comments—contain all the infor¬ 
mation necessary for maintaining a 
program. 

What internal documentation is 
present, according to Robert Glass 
and Ronald Noiseux in their Software 
Maintenance Guidebook , "is frequent¬ 
ly out of date and thus, unreliable." 
Of the different types of often un¬ 
reliable internal documentation, com¬ 
ments are perhaps the worst of¬ 
fenders. These remarks turn out to be 
inadequate, misleading, or dead 
wrong as much as half the time. And 
for better or worse, they tend to be 
the most long-lived documentation 
because they are embedded in the 
code itself. 


Problems with Comments 

Comments are intended for peo¬ 
ple, not compilers. As such, they are 
most often set off by delimiters, the 
first of which signals the compiler to 
ignore the material that follows until 
it sees some terminating delimiter. 
Assembly language and all higher- 
level languages have some notation 
for setting off program comments. In 
assembly language, an asterisk or 
semicolon in column 1 identifies the 
line as a comment; in COBOL, an 
asterisk appears in column 7; in FOR¬ 
TRAN, a "C" is used in column 1; in 
RPG, an asterisk appears in column 
7; and in APL, a special "jot" sym¬ 
bol is used. 

According to one computer-indus¬ 
try study done in England, 10 gen¬ 
erations of maintenance program¬ 
mers maintain an average program 
before it is discarded and rewritten. 
If the intra-program documentation 
in this average program is up to date 
and explicit, many man-hours of 
code deciphering will be saved over 
the life of the program. If the com¬ 
ments are redundant, out of date, or 
otherwise misleading, maintaining 
the program will consume many 
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budget dollars, frequently more than 
if the code had been completely un¬ 
commented. 

Hence, comments sometimes are 
not only useless but also result in 
substantial hidden costs that pad the 
data-processing maintenance depart¬ 
ment's time sheets. 

Why do comments so often fail to 
lower maintenance costs, and in 
some cases actually increase them? 
Problems with comments in listings 
appear to fall into one of five general 
categories: 

1. Comments are present but not 
useful in understanding the code, 
usually because they are redun¬ 
dant, self-indulgent, or vague. 

2. Comments are incorrect transla¬ 
tions of the associated code. 

3. Too many comments exist, causing 
distraction. 


Often these comments 
are the only form of 
documentation a 
programmer uses to 
navigate an unfamiliar 
program. 


4, Comments are absent altogether, 
leaving the maintenance program¬ 
mer to guess at code meanings. 

5. Comments are outdated, not hav¬ 
ing been maintained along with 
the code. 

The first problem is the most com¬ 
mon, Comments frequently echo the 
code, with no added value accruing 
to the reader. Redundancy is often 
the result of adhering to an arbitrary 
standard that specifies % number of 
comments for y number of coded 
lines. The programmer may find 
nothing much to say about the last 
three lines of code that the code does 
not say itself. The result is a trivial 
comment like "Multiply M by N and 
add result to total " 

Redundancy also occurs because a 
programmer does not understand 
the meaning behind the program's 
application. For example, the pro¬ 
grammer may insert comments like 
"Multiple price by quantity" or "Sub¬ 


tract Velocityl from Velocity2 and 
divide result by Time" that echo 
the code, unaware that, in fact, 
"Revenue" and "Acceleration," re¬ 
spectively, are being calculated. 

A programmer's egoism may also 
contribute to the lack of usefulness of 
the comments, Ed Yourdon, in his 
book Techniques of Program Structure} 
and Design, writes, "Many program¬ 
mers seem to write comments as per¬ 
sonal messages to themselves, that is, 
to remind themselves of the purpose 
of the particular instruction or pro¬ 
gram statement they used. The per¬ 
sonal note, though, may be com¬ 
pletely indecipherable to anyone 
else." 

Often a programmer's comments 
are vague and imprecise, seemingly 
written with the unconscious as¬ 
sumption that the maintenance pro¬ 
grammer is a part-time telepath who 
can divine meanings from the ether. 
Some authors feel this supports the 
widespread belief that programmers 
hate to document and are notorious¬ 
ly bad writers. Yourdon further sug¬ 
gests that some software creators 
strike the superior attitude: "Any de¬ 
cent programmer ought to be able to 
understand this" 

The second category, comments I 
that don't even remotely agree with 
the associated code, is particularly 
costly. The maintenance programmer 
looking at such comments is, in a | 
sense, starting from below zero on 
the understanding scale, not even] 
knowing that the comment has ac¬ 
tually said nothing related to the! 
code. The maintenance programmer! 
then falls victim to what Gerald 
Weinberg calls the "psychological 
set" 

Loosely defined, the psychological 
set is a blind spot caused by what you 
believe to be true. If, as a programmer, 
you read an erroneous comment and 
then delve into the code, you will be 
hindered by what you "know" Your¬ 
don and Weinberg both cite experi¬ 
ments indicating that maintenance 
programmers might at times be bet-1 
ter off stripping all comments from! 
the code before trying to debug or 
modify a listing. With some experi¬ 
enced programmers, this is already j 
standard operating procedure. 
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The third category, too many com¬ 
ments, may come as a surprise to 
new programmers operating under 
the general academic edict that "more 
is better/' The problem most often 
springs from arbitrary decrees con¬ 
cerning code/comment ratios (dis¬ 
cussed earlier), from programmers 
not having enough to do, or from 
abortive attempts to document a par¬ 
ticularly tricky or obscure piece of 
logic. 

Since a maintenance programmer 
working in a high-level language is 
required to remember a wide range 
of variables, many of which are irrele¬ 
vant to the present assignment, the 
addition of a barrage of unnecessary 
comments compounds the problem 
by distracting or misleading the pro¬ 
grammer and thus reducing the read¬ 
ability of the code. 

The fourth category, uncommented 
programs, resides at the opposite end 
of the spectrum. Yourdon does not 
mince words about the importance of 
comments in listings: 

In my opinion, there is nothing in 
the programming field more 
despicable than an uncommented 
program. A programmer can be 
forgiven many sins and flights of 
fancy ... however, no program¬ 
mer, no matter how wise, no mat¬ 
ter how experienced, no matter 
how hard-pressed for time, no 
matter how well-intentioned, 
should be forgiven an uncom¬ 
mented program. 

Reasons for not commenting a pro¬ 
gram vary considerably, but the 
result is usually the same—main¬ 
tenance programmers wandering 
around for hours, chewing up pen¬ 
cils and scratching their heads, try¬ 
ing to puzzle out what 10 lines of 
code do in a 20-page listing. 

Here are some reasons why code 
goes uncommented: (1) documenta¬ 
tion gets skipped on "rush" projects; 

(2) the programmer believes the pro¬ 
gram is only going to be used once; 

(3) the programmer mistakenly 
thinks comments will take up too 
much space (a consideration only in 
very small microsystems); (4) the pro¬ 
grammer believes the program will 
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run substantially faster without com¬ 
ments; (5) the program is simple, and 
the programmer feels no one could 
misunderstand it; (6) the program¬ 
mer is lazy. 

The final category of problems, out¬ 
dated comments, is only a subset of 
a larger problem, namely, outdated 
documentation. As I mentioned 
earlier, programs are around a long 
time before being put to pasture. The 
accompanying documentation, both 
internal and external, frequently 
becomes marginal or useless after a 
few changes are made in the soft¬ 
ware. 

Many programmers simply do not 
bother to change comments to reflect 
their modifications. Usually no re¬ 
view is made to discover whether 
comments have also been updated 
during maintenance. Getting the pro¬ 
gram back up and running is a com¬ 
pany's only concern. Often when 
updates or refinements are made in 
the code, the maintenance program¬ 
mer will document these changes at 
the top of the module or program, 
leaving a host of now-irrelevant 
comments in the body of the list¬ 
ing, to be tripped over by the next 
generation. 

Historical Treatment in Literature 

After examining a sizable portion of 
the available information on program 
comments in both books and maga¬ 
zines, I can offer a few short gener¬ 
alizations. 

First, most books on electronic data 
processing treat the subject superfi¬ 
cially or not at all. This is especially 
true of journals, which, paradoxical¬ 
ly, run a fair share of articles on 
documentation but seem unaware 
that this includes comments. On the 
other hand, those books that do treat 
the subject in some depth are very 
new (late 1970s through the early 
1980s); hence, the ideas embodied in 
them are not yet widely dissemi¬ 
nated. And, finally, much of the 
available literature is divergent, 
strongly opinionated, and somewhat 
dogmatic. 

Regarding this last point, the most 
evident debate centers on how many 
comments are appropriate. Several 
authors advise liberal use of com- 


DATA EXCHANGE/64K 
SPOOLER 



The ADS-8212 DATA EXCHANGE/64K is a computer independent 
interface converter and print spooler it can be installed between 
virtually any computer and any peripheral 

Data can be input in either serial or parallel stored in its 64K 
bytes of RAM, and output serial or parallel. Serial ports support baud 
rates from 50 to 19 200 and both hardware and software hand¬ 
shaking The input and output ports are completely independent: 
input data with one protocol and baud rate and output it with a 
different protocol and baud rate. Selections are dip switch 
selectable. 

A unique feature is its ability to make unlimited numbers of 
copies. Hitting the copy button will send another copy to the 
printer When done making copies, hit the reset button to clear the 
memory. 

Included with the DATA EXCHANGE/64K are two 4 toot 
output cables, one parallel cable with standard 


Centronics type connector and one serial 
cable with standard DB 25 connector 
Standard plugs are supplied for 
input ports. 

Suggested list price: $339.00 

Dealer inquiries welcome, 

RS-232 HANDSHAKING: 

RDY/BSY {OTfl} 

Xon/Xoff 

ETX/ACK 

INPUT 

DATA EXCHANGE/64K 

OUTPUT 

RS-232 


RS-232 

50 TO 19 2K BAUD 


50 TO 19 2K SAUD 

parallel 

64K BUFFER 

PARALLEL 

Available at your local dealer or contact: 


■TT1ANTEX DATA SYSTEMS 

if & 1 A Division of International Antex Inc. 

2630 California Street 

Mountain View, California 94040 ■ Phone: (415) 941-7914 
Telex: 704 969 INTER AX UD 


Circle 38 on inquiry card. 


BYTE May 1984 419 


























ments; some even presume to offer 
a numerical guideline (surprisingly, 
Yourdon recommends an average of 
one comment for every two to three 
lines of code). Other sources caution 
that the programmer be stingy with 
comments, using them only where 
absolutely necessary. Still others sug¬ 
gest that the question of how many 
comments misses the point—it is 
quality that counts. 

Another debate concerns stan¬ 
dards. Should they be applied to pro¬ 
gram comments, or will suggested 
guidelines suffice? Standards are ac¬ 
cused of stifling creativity in some 
literature, while elsewhere they are 
lauded as the only means for con¬ 
trolling output. 

A third controversy revolves 
around where important internal 
documentation should be physically 
located. While most internal docu¬ 
mentation currently resides in 
manuals and other media separate 
from the actual code, several theorists 
believe the main documentation 
should be embedded within the code 
itself. Glass and Noiseux's text on 


maintenance " .. recommends the 
'heresy' that the listing be the place 
where most software documentation 
is placed. Nearly every requirement 
for documentation describing a pro¬ 
gram can be met and, in fact, prob¬ 
ably exceeded by requiring the same 
information in the listing." 

Combating the Problem 

Given the existence of high pro¬ 
gram-maintenance costs in the elec- 
tronic-data-processing industry and 
the importance of comments to the 
maintenance programmer, what 
seems to be needed is a more struc¬ 
tured approach to the use of com¬ 
ments. This means more extensive 
treatment in universities and col¬ 
leges, specifically in programming 
and design classes, and the develop¬ 
ment within industry of more effec¬ 
tive standards and other means for 
controlling how comments are used. 

The suggestion that educators play 
a larger role in developing standards 
may raise the ire of instructors who 
feel they have treated the area suffi¬ 
ciently. What I suggest is a more for¬ 
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mal approach to the use of program¬ 
ming comments with emphasis on 
(1) debunking the "many-comments" 
myth; (2) determining when to add 
comments in a program's develop¬ 
ment cyde; (3) deciding what to com¬ 
ment; (4) establishing where the 
comments are best placed, assuming 
options exist; and (5) working toward 
the "egoless programming" model, 
all detailed below. 

Perhaps the dogma about the pos¬ 
itive value of many comments should 
be de-emphasized and replaced by a 
better understanding of how and 
why comments should be used. 
Comments are a form of "defensive 
code" that should protect a mainte¬ 
nance programmer, much like "idiot¬ 
proofing" a program protects the 
data-entry clerk or the user. 

The brief survey that accompanies 
this article (see the text box on page 
421) is my own invention. Not meant 
to be a scientific sampling, the re¬ 
sponses are from 100 people who 
work in the data-processing field, 
teach, or edit computer journals. The 
survey points out that many data- 
processing professionals append 
comments after they are finished 
coding, a practice that goes relative¬ 
ly undisputed (and largely unad¬ 
dressed) in the classroom. However, 
several writers suggest that this tem¬ 
poral separation is far from optimal. 

According to Eric Weiss in Computer 
Usage—Fundamentals, "Too often, pro¬ 
grammers wait until they have 
finished their programs before turn¬ 
ing to documentation. THIS IS A 
SERIOUS MISTAKE, The program¬ 
mer can save effort and time, and 
make his documentation much bet¬ 
ter, simply by documenting his pro¬ 
gram as he prepares it." Yourdon re¬ 
inforces this: "Documentation can be 
just as useful during the design and 
implementation of a program as it is 
afterward. The very act of writing 
documentation usually forces the 
programmer to reexamine the basic 
workings of his programs." 

Authors' opinions vary on which 
specific elements of a program re¬ 
quire comments. However, a few gen¬ 
eralizations are available to guide the 
new programmer. Among the most 
important of these is Weinberg's 
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Comments on Comments 


The survey results below represent a 
sampling of 100 data-processing executives,, 
teachers, and computer-magazine editors, 
all of whom have had experience with pro¬ 
gram analysis* Participants were not 
selected by means of any statistical pattern, 
and their responses are meant only as a 
straw poll on the subject of programming 
comments. 

1, Does your organization use any project- 
documentation standard? (sample size 
(N) = 100 respondents; average num¬ 
ber of years experience = 8) 

Yes: 67 
No: 33 

2. If your answer to question 1 is Yes f does 
the standard contain any rules or 
guidelines concerning the use of com- 
merits in program listings? (sample sub¬ 
set = 67) 


■eminder that the whole idea of a 
lomment is to prepare the mind of 
he reader for a proper interpretation 
Df the instruction to which it is ap¬ 
pended. A brief sampling of authors' 
suggestions on what should be com¬ 
mented includes the following rec- 
>mmendations: 

•Comment all data, since under¬ 
standing data is often the key to 
anderstanding the program. 
•Distinguish between true constants 
and initialized variables via com¬ 
ments. 

•Introduce all modules with com¬ 
ments—a practice that often helps the 
programmer recognize that a module 
is not functionally cohesive. (Some 
authors even suggest putting the 
pseudocode at the top of each 
module.) 

•Comment all "tricky" or obscure 
pgic; however, it is better to make 
puch logic "untricky" As a rule it is 
better to rewrite such code. 

Most authors agree that comments 
Should be physically offset from the 
associated code. Weiss suggests that 
tomments can be handled more easi¬ 


Yes: 23 
No: 15 

l don't know: 29 

3. When do you insert or attach comments 
to programs that you are creating? 
(N = 100) 

Before: 8 
During: 73 
After: 35 

(11 people checked more than one 
answer: 5 checked all three , 6 checked 
During and After coding) 

4 . Haw useful are other people's comments 
in helping you to understand, modify, 
and/or maintain their programs? 
(where 1 = vert/ useful 5 = no value, 
and 10 = harmful) 


ly as insertions between instructions 
than as attachments to the instruc¬ 
tions themselves; the comments can 
then be changed readily without hav¬ 
ing to retype or repunch any instruc¬ 
tion, which may allow new errors to 
creep in. 

In other scenarios, comments can 
be consistently indented or even 
highlighted with underlines or bold¬ 
face. Glenford Myers suggests in his 
book Software Reliability: Principles and 
Practices that comments be offset to 
the extreme right of a listing, permit¬ 
ting a programmer to examine the 
code without interruption. In his 
words, comments "should be analo¬ 
gous to footnotes in a book" 

A programmer should view the 
code as a part of the entire project 
rather than his or her personal, 
fragile baby. With regard to com¬ 
ments, this means recognizing that a 
given piece of code does not rise and 
set by its creator's word. Other peo¬ 
ple will rework it, probably many 
times over. Ego pursuit can even 
blind the programmer to the fact that 
a module may have unintended in¬ 
teractions with other modules, a 
problem for which the art of com¬ 


Average - 341 points divided by 100 
respondents - 3.41 

5. When maintaining/modifying someone 
rise's code, do you change old comments 
to reflect your updates? 

Rarely: 24 
Usually: 28 
Frequently: 11 
Always: 37 

6. How successful were the creators of 
COBOL in their attempt to make a lan¬ 
guage “self-documenting"? 

Unsuccessful: 21 
Somewhat successful: 65 
Very successful: 14 


ment writing has few remedies. 

Classroom discussions on the five 
concepts above cannot single- 
handedly combat the future drain on 
financial resources caused by poor 
commenting. The electronic-data- 
processing industry must also estab¬ 
lish and support more explicit stan¬ 
dards or guidelines for using com¬ 
ments. 

"Programs written to standards, 
whatever else may be said about 
them, are usually more predictable 
and therefore often easier to get 
aboard more quickly. That, in turn, 
contributes to preventing mainte¬ 
nance," say Glass and Noiseux, who 
express a preference for general 
guidelines over less flexible stan¬ 
dards. They further call for an audit 
to see that comments are inserted 
properly. 

Unfortunately, the industry ap¬ 
pears remiss in driving these points 
home. An unexpectedly high per¬ 
centage of the data-processing pro¬ 
fessionals surveyed have no project- 
documentation standard in their 
companies (see survey question 1). 

Two other points about standards 
for comments are worth mentioning. 
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First, their quality must be high- 
clear, concise, well-written—or they 
will simply be ignored. Second, as 
William McGee emphasizes in Effec¬ 
tive Program Development—The Choice s, 
supervisors" reinforcement must be 
positive and regular, with support 
from all levels of management. Stan¬ 
dards alone will not produce high- 
quality documentation. 

The Future 

Comments are necessary because 
programs are cryptic. In this writer's 


opinion, it is a safe bet that compilers 
of the future will support more self- 
documenting, more English-like pro¬ 
gramming languages, thereby reduc¬ 
ing the need for comments. 

However, current efforts at making 
languages self-documenting have 
met with only limited success. The 
industry's greatest attempt to create 
a self-documenting language— 
COBOL—was only partly successful 
(see the final survey question). 

Until self-documenting languages 
achieve better results, industry will 
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operate on a "show-me" basis. Com¬ 
panies are slow to incorporate new 
approaches without concrete cost/ 
benefit data. And no panaceas will 
permanently roll back maintenance 
costs into insignificance. Glass and 
Noiseux conclude: "No matter how 
well the preventive maintenance task 
is performed, we must face the 
onerous fact that the majority of the 
effort will be simply hard work. Only 
by thorough, painstaking attention to 
the detail of the program can some 
problems be resolved/'B 
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THIS IS ALL 
IT TAKES 
TO RUM 
OUR HARD DISK. 



Compatibility. A lot of 
manufacturers talk about it. Mostly, 
compatibility is defined as 
something that almost works like 
the original. Our hard disk sub¬ 
system for the IBM PC runs on 2.0 
without modifications, patches or 
use of device drivers. Just boot 2.0 
and run. 

And we haven't cut back on 
reliability either, the Apparat hard 
disk uses the Xebec controller and 
connects via a host interface 
module to one of the slots in your 
PC. The HIM also contains an RS- 
232 serial async port for use with a 


mouse, modem, etc. Even with 
compatibility and reliability buiit In, 
we've managed to provide some 
very competitive pricing. The 10, 15 
and 26 megabyte drives are priced 
at $2,295, $2,695 and $3,595 
respectively. 

When you use a multifunction 
RAM Card, such as the Apparat 
Combo II (with up to 512K of RAM, 
RS232, parallel printer, clock 
calendar, and game adapter) along 
with the HIM, floppy disk controller 
and CRT monitor adapter cards in 
your PC, you still have one slot 
available for future expansion. 


If you're considering a fixed disk 
for your IBM PC, look at all the 
systems available. Look for 
compatibility. Look for reliability. 
Look for value. We think you'll pick 
ours. 

For more information or to order 
yours call 800/525-7674 or write 
Apparat, Inc., 4401 5. Tamarac 
Farkway, Denver, CO 80237, 
303/74 M 778, Dealer inquiries 
invited. 

IBM PC is a registered trademark of International 
Business Machine Carp. 

Price and specifications subject to change without 
notice. 


Apparat, Inc. 
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OMPUTER SHOW 



V \l elcome to the new Jerry Fournelle. 
computer shows designed The BYTE Shows will be profes- 
specifically for BYTE sub- sionally produced by The Interface 
scribers*, .the BYTE Computer Group—the same pros who bring 
Shows. The first will be in Chi- you the Comdex Shows. Their show 
cago's McCormick Place on May know-how, combined with BYTE's 
10-12, but you don't have to travel editorial expertise, will make the 
cross-country to get there—others will BYTE Shows ideal information 
be held this year in San Francisco, Boston centers and shopping marts for 
and Los Angeles* BYTE subscribers* 

The BYTE Shows will be ''selling" shows— 

where you can buy, not just look. BYTE sub- U I ore details on BYTE sub¬ 
scribers will enjoy special reduced admission scriber benefits will be coining to 
prices to all BYTE shows, and conference seminars* you by mail* But plan now to be in 
Those seminars will be targeted to the interests of Chicago May 10-12, or at the BYTE 
BYTE subscribers, and led by such BYTE favorites as Show nearest you! 
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Heafhkft Happiness 

Dear Jerry, 

I was very disappointed with the 
"Heathkit Horror" letter written to you by 
Mr. Richard J. Townsend Qanuary, 
page 452). I feel very strongly that Mr. 
Townsend didn't convey the whole story 
of his experience with his H-1QQ kit. 

Building a Heathkit is not an electronic 
experience; it is an experience in follow- 
ing a long, detailed checklist. My wife 
knows very little about electronics but has 
successf ully completed several Heath kits. 
She uses her skills as a seamstress (which 
includes following instructions) to com¬ 
plete the kits. 

My rampant curiosity over Mr. Town¬ 
send's letter led me to call a Heath store 
with the same, but hypothetical, prob¬ 
lem. We worked with the assumption that 
the board was ruined when it was half 
completed. I was offered several options. 
I could buy a blank board for $25 and start 
over again. 1 could then finish the new 
board with the unused components. I 
might have to buy replacement parts for 
the ones 1 couldn't salvage from the 
ruined board. If the parts were not on 
hand, they could be ordered to arrive in 
5 to 10 days. This option would cost be¬ 
tween $40 and $75, a cheap lesson in 
carefulness. 

If 1 were really in a hurry, and free with 
my money, I could buy the entire disk- 
controller kit (H-207) for about $395 and 
start fresh. Again, if not on hand, the 
delay would be no more than 5 to 10 days. 

This consultation was conducted over 
the telephone, free of charge and mine for 
the asking. Mr. Townsend probably could 
have had this information had he asked 
for it. 

Digging a little deeper, I figured that the 
"local Heath store" for Grind a, California, 
was probably the El Cerrito store. I gave 
the "We Won't Let You Fail" folks there a 
call to find out how Mr. Townsend's prob¬ 
lem could fall through the cracks. When 
I called, the problem had been long 
solved. The end of the story for Mr. Town¬ 
send was a brand-new, fully assembled, 
functionally checked, disk-controller 
board. 

According to the Heath folks, this is the 
current policy for customers that fry that 
particular board during construction. 


That is part of the attitude that makes me 
a loyal Heath/Zenith customer. It would 
be a cold day in a fiery place before I 
would expect Radio Shack or IBM to. serve 
their customers out of pocket like that. 
Daniel J. Epright 
Murfreesboro, TN 

Thanks for tracking down the end of the 
story. I know the Zenith folks were pretty 
upset when they saw Townsend's letter, but 
it arrived there during a blizzard in Illinois, 
and l missed the rest. 

1 agree that assembly of Heathkits is in large 
part an exercise in carefully following instruc¬ 
tions. I know five or six people who've built 
their own Z-100s f and they're all happy with 
them. They also understand their computers 
better. If you have the time, it's not a bad way 
to get into the computer revolution. . . Jerry 


In Defense of CB-80 

Dear Jerry, 

I've noticed Modula-2 growing on you 
over the last several months. 1 don't want 
to start a contest between it and CB-80 but 
merely address an issue you raised in 
your January User's Column on page 
80. 

To me, it was good news, not bad news, 
to discover that CB-80 does no range 
checking on array indices. It seems to me 
that wherever an index could get out of 
range, the program has to check it 
anyway so as not to crash, even if there 
is an error message. Much array work is 
controlled by loops. In those situations, 
the speed gained by skipping the range 
check may be valuable. In other words, 
automatic, low-level range checking 
would be, in any actual case, either un¬ 
necessary or inadequate at run time. 
True, its absence can put a burden on the 
programmer—one more possible mystery 
to debug—but I think it's worth the 
burden. Of course, the new structure cer¬ 
tainly ought to have been documented. 

CB-80's not checking ranges and not in¬ 
sisting on a DIM statement (being 
satisfied with a declaration) are the very 
things that provide a way to write func¬ 
tions that operate on arrays. The install¬ 
ment of my series in the February Lifelines 
offers the idea in the course of a discus¬ 


sion of array structure. In particular, you 
can write function KILARY%, which 
recovers the space of an array as you sug¬ 
gest. It is a bit cumbersome, I admit, and 
you need one for each dimensionality. 
And it sure would be nice if we could 
pass arrays to functions more easily. Still, 
it does the job; to me, the overall speed 
and simplicity are worth the effort in the 
relatively few cases where they're needed. 

One other point. As I understand it, the 
unassigned value of a string is not exact¬ 
ly a default, but no value at all. The com¬ 
piler allocates a word of space to each 
string mentioned in the source; the value 
of that word is zero until the string is 
assigned, at which time the value 
becomes a pointer (SADD) to the string. 
The assignment NULLS=** compiles a 
constant consisting of a length word of 
zero and, at run time, copies that con¬ 
stant to a new place whose address is 
placed in the allocation for NULL$. The 
address of the allocation, of course, is 
VARPTR(N U LL$). 

John S. Coggeshall 
Philadelphia, PA 

Of course, one person's bug is another's 
feature; my problem with CB-80 is that it's 
all too easy (for me, anyway) to write code that 
can sometimes let a subscript exceed its intend¬ 
ed range; the resulting crash gives no indica¬ 
tion whatever that this is the problem. 

The original CB-80 really urns Compiled 
CBAS1C; that meant you could compile your 
program under CBASIC, which , being only 
pseudocompited and then interpreted, was 
very slow but had range and dimension check¬ 
ing. This made it simple to test programs, and 
when they ran properly under CBASIC, you 
could compile them for speed . 

Alas , the last versions of CB-80 have nifty 
features that were not added to CBASIC. 

Programming " philosophy" vanes with the 
programmer. Those who spend a lot of time 
writing programs will generally prefer speed 
of execution to programmer convenience . In 
my case, though, programming is something 
l do along with many other things, and I need 
all the help the computer can give me. One 
of the values of Pascal is that once you get a 
program past the compiler, the program 
generally does what you wanted it to do. 
CBASIC used to work that way; CB-80 
doesn't. I hate to think like a computer: I want 
the compiler to catch my mistakes. 
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DIRECTmiFTWMm ™ 

DISCOUNT DIGEST 

TO ORDER CALL (415) 459-1282 . TOLL FREE (800) 533-3012 CA (800) 533-30T1 USA 

Direct Software® Discount Prices 



Save $$ and Make Sense to Smart 
Buyers Who Know What They Want! 


DIRECT SOFTWARE 1 ’ is committed to 
being Number One in service and reliabil¬ 
ity, at low, low prices. Our satisfied cus¬ 
tomers include America’s largest corpora¬ 
tions, educational institutions, the U.3, 
government and thousands of individuals 
all around the world. Call on our courte¬ 
ous sales staff to find what we can do for 
you! We can beat any legitimate price 
advertised in this magazine, and still give 
you full technical support and person¬ 
alized service, with same-day shipment on 
most orders. 

List Sale 

ALPHA SOFTWARE __ 

Apple-IBM Connection 250 169 

Data Base Manager II 295 245 

Typeface 125 79 

ANDERSON—BELL _ 

ABSTAT 395 265 

ASHTONTATE 


DIGITAL RESEARCH 

Concurrent CP/M 86 
CB 80 Compiler 
CBASIC (CP/M 80) 
SID (CP/M 80) 


Multiplan 


BASIC Interpreter 
Flight Simulator 
Word/Mouse 

MICROSTUFF 

Crosstalk 


Quickcode 


dGraph 

dUtil 

CONDOR 


The Word Pius 


Punctuation & Style 
PEACHTREE SOFTWARE 
Peachpak 4 
Peachtext 5000 
PERFECT SOFTWARE 
Perfect Writer 
Perfect Speller 
Perfect Filer 
Perfect Writer/Spelter 


londor 3 


"axwizard 83 (IBM) 


Taxwizard 83 (CP/M) 


DSPIus 


Easy Planner 
Easy System II 
(writer, mailer, speller) 

LEXiSOFT 


Norton Utilities 


SELECT Intomatton Sya 

Select Word Processor 
SelectWrite 

SOFTWORD SYSTEMS 


Spellbinder 


Gram mat ik 


VoJkswriter 


Multimate 


Proof Reader 
AJ.I._ 


Voikswriter Deluxe 

LOTUS 


Training WordStar 


Training dSASE II 
Training Multiplan 

BRUCE and JAMES 

Wordvision 

CDEX 


Knowledgeman 


Word Perfect 


TYLOG 


^ SPECIALS 

List Snip 

DBASE II * Quickcode 995 525 

DBASE II + dlM 799 429 

DBASE 11 +DGraph 999 539 

DBASE II + ABSTAT 1095 717 

DBASE II + DBASE Window 949 558 

DBASE II + WordStar 1195 629 

WORDSTAR $245 dBase II $379 
SuperCalc 3 $239 LOTUS $315 
RBASE: 4000 $345 


dBase Window 


MYB-Lotus 1-2-3 


MYB-Vlslcalc 
DIGITAL MARKETING 

Milestone 
Datebook II 
Footnote 
Bibliography 
Notebook 
MICROLINK II 


Vision Graph 


Visicalc IV 

Visicalc Advanced (Apple) 

WOOLF SYSTEMS 

Move It 


CALL FOR PRODUCTS NOT LISTED! 
m Purchase orders accepted 
• Prompt UPS service 
e Dealer and Institutional discounts 
• Quantity discounts avalable 
e Cal lor chargee and return policy: 

• No credit card surcharge! 

Prices may change: No Refcjnds 
ALL SALES FINAL 

Catl today for our free catalog 
TO ORDER CALL 
( 415 ) 459-1282 
TOLL FREE 

(800) 533-3012 CA (800) 533-3011 USA 

850 Colege Awe., Sulla #3 
KentMd, CA 94904 


ACCOUNTING 
REAL WORLD 

Accounts Payable 
Accounts Receivable 
Payroll 

General Ledger 
RM Coboi 

i.u.s. 

General Ledger 
Accounts Receivable 
Accounts Payable 

PEACHTREE 

General Ledger 
Accounts Receivable 
Accounts Payable 


METASOFT _ 

Benchmark Word Processor 350 279 

Benchmark Mail List 250 139 


WordStar 


Professional Pak 
InfoStar 

InfoStar - CP/M Card 

WordStar-CP/M Card 

Mail Merge 

SpellStar 

CalcStar 

WordStar/Option 

MICRORIM 
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Incidentally, Digital Research tells me it's 
looking at a number of possible upgrades to 
CB-80, including having a special compiler 
that mould do range checking and other drug¬ 
ging assistance, That should be good news to 
CB-80 enthusiasts. . . .Jerry 


Jerry Quixote 

Dear Jerry, 

Yesterday I opened my latest purchase 
of software for my IBM PC. IPs a 6805 


cross-assembler by Avocet Systems of 
Dover, Delaware, 1 am aware of your soft¬ 
ware disclaimer crusade and I thought 
that you should see what 1 found in my 
licensing agreement. 

Sit down. 

The manufacturer actually guarantees 
the software will work or it will fix it; if 
the company can't fix it, it will give my 
money back, 

I have included a copy of that section 
of the disclaimer where Avocet doesn't 
disclaim anything. 


Don't get cocky, hut I think you may 
have knocked over a small windmill, 
Thomas Quinn 
Blue Bell, PA 

1 saw the Avocet people at CP/M East , jusi 
after my tirade about the company's previous 
disclaimer appeared in print. They were very 
polite and said they intended to make reai 
changes in the licensing agreement. However] 
I never received the update. Thanks* It's quite! 
reasonable. That's an agreeable surprise. 

Now for the larger windmills. . . Jerry 


Almost Persuaded_ 

Dear Jerry, 

A couple of comments concernina 
FORTH: first, Leo Brodie, who wrotd 
Starting FORTH, has completed a sequel] 
Thinking FORTH , to be published this 
spring by Prentice-Hall. I have read the 
manuscript and it is excellent. The firsl 
part of the book, in which he discusses 
general precepts of programming, will be 
of interest even to non-FOKTH program] 
mers* I hope that you will have an oppor] 
tunity to read the book. 

FORTH, unlike most computer Ian] 
guages, was developed and refined "id 
the field" by practicing programmers whd 
faced real-world tasks and demands. Its 
structure and methods stem directly fronj 
the need to get the job done with mini] 
mum use of critical resources: compute] 
memory, computer power, and program] 
mer time. FORTH was thus designed so 
that programs written in it would be easJ 
to write, modify, and maintain. 

FORTH, like Modula-2 and Pascal, is 
compiled, but in FORTH compilation is 
immediate upon the definition of a word 
and the new word is called merely by in] 
yoking its name. This frees the program] 
mer from various intermediary complex] 
ities (separate compilation, linking, etc.) 
More important, it allows for immediate 
on-the-spot testing and use of each smal 
unit, which permits the programmer a 
natural and iterative process of develop 
ment. 

The immediacy of the compilation, and 
the brevity of definition that allows] 
enables the programmer to interact witn 
the program as it is written. In situations 
in which the feedback from one's actions 
is immediate, one can achieve a state oj 
mind in which one's efforts and effects 
each shape the other and consciousness 
merges with the process so that ond 
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REAL 16 BIT 


POWER 


A SINGLE BOARD COMPUTER FEATURING THE 

INTEL 80186 (see Byte magazine April r 83J 

THE SL1CER 

■ Full 8MHz !6-bit microprocessor having * Source for monitor and bios included on disk 

compatibility with the . Bios for Cp/M 86 - §» 5 ., /4 --_ 3 . 1/2 " 

S0S6 and BOSS drives and the Xebec 1410 controller for hard 

> 256K Bytes of RAM plus 32K Bytes of disks 

EPROM memory capacity on board ■ Board size 6" x 12" power requirements 

■ Floppy disk con Erolter can run the +5 @ 3A r +12V @ 60mA, -12V & 50mA 

combination of 8". S-1/4". 3-1/2" drives . Complete documentation included, 

simultaneously 

■ SASI port for hard disk controller SokJ in various forms: 

_ , M . . t Assembled and tested .$1,075.00 

■ Two full function RS232C serial ports Full kir flQF m 

with individually controlled baud rates Easy Kjt ,' hard ' tQget parts ,'; | i 1 450:<J0 

from 50 to 38.4K baud Ban? Kh Eboa rd, Rom doc and 150,00 

■ BK of EPROM contains drivers for CP/M 86 * available , . . ,.85,00 

peripherals, commands for hardware Regular U.P.S* shipping within continental UJS. 

checkout and software testing is included, 

THE NEW SLICER EXPANSION BOARD 

1 256K bytes dynamic RAM using the * Parallel printer port for Centronicstype 

T MS4500 ORAM control ler pri nts rs 

1 2 RS232C serial asynchronous ports using * Same size as the SLICER, Power; 5V ® 1 5A f 

the Signetics SC2681 serial comm unicat ions +12 @ 200 mA - 12V @ 100 mA 

circuit with baud rates selectable From 38.4K 
baud to 50 baud 

* ^ , - Sold fn various forms: 

“Vrahronous ports using the Assembled end tested . S800.00 

Zilog 8530 SCC Wfth header connecters PnM ^ lt m 

for synchronous communications personality Memory Board ! 45000 

cards 3 Port Board and Clock. 225.00 

1 Real Time Clock with battery back up using the Bare Board and Doc . 95.00 

CDP6S18 RTC circuit, on board or off-board Regular U P S. shipping within continental U.S. 

battery is included. 

Choose 8 MHz CPU for speed 

6 MHz CPU for speedy delivery 
SLICER SLICER COMPUTERS INC. 2543 Marshall St. N.E. Mastercard Visa, 

Minneapolis, MN 55418 (612) 788-9481 J**-2* f**$ 

'CP/M « l1Bcmm«rk erf Digits I FWarch, Inc PleaSfl SlIOW 5 WCtkj for delivery. 
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VYOUR 
MIA GETS 

WPEDOUl 

YOU WON’T BE. 


Alloy's PC BACKUP gives IBM, Eagle, Columbia, Compaq, Kaypro, 
Corona, Texas Instruments, and Zenith users total data protection. 


PC BACKUP from Alloy, 
the leader in data back¬ 
up technology, eliminates 
the headache of costly, 
time-consuming data loss 
for users of the IBM PC 
and all 100% compatibles. 

It backs up your files with 
the finest file-oriented cartridge tape back¬ 
up and retrieval system for Winchester hard 
disks available today. So your data is safe 
when not in use, and at your fingertips when 
you need it. And only Alloy can deliver high 
performance storage/retrieve I and data 
protection with such reliability. 

Designed to meet PC owners’ increasing 
storage needs and to put an end to data 
loss, PC BACKUP is the standard among 
major PC users today. 

Here are some of its remarkable features: 


Alloy’s TIP-SIX, the latest 
version of the industry 
standard Tape Interchange 
Package. A comprehensive, 
menu-driven software 
package, with over 30,000 
installations. File-by-file 
data transfer at nearly 
1 Megabyte/minute. Automatic sub-directory 
backup with date and time stamp and 
archive bit support. 

Insure against data 
loss, find out more 
about PC BACKUP. 

It’s available right 
now. Call Alloy today 
at (617) 875-6100, 
or ask your local 
dealer a bout PC 
BACKUP. 




COfflMH VSpring ’84 

BOOTH # 2832 


Alloy Computer Products, tnc, 100 Pennsylvania Ave., Framingham, 
Massachusetts 01701. Teh 16171 875-6100, TWX: 710-346-0394 
In Europe* contact: Alloy Computer Products 1 Europe) Ltd., 
Cirencester, Gloucestershire, England. Tel: 0285-68709, Tlx: 43340 
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REPORT ON NEW PmPHHtAL HARDWARE: 


CHOOSING A 

SERIAL IlfTERMCE FOR 
YOUR APPLECOMPUTER. 


The “Second Serial 
Hardware Decision”*,, 

Once you've selected the right 
serial printer or modem for your 
Apple* system, your hardware 
decisions are over for a while. 
Right? 

Wrong, of course! You still 
have to decide on an interface 
card. This “second serial hard¬ 
ware decision 11 is an important 
one—one made much simpler 


For one, seriALL is the only 
interface that provides graphics 
capabilities for serial printers 
including Apple’s new dot 
matrix Imagewriter™ 


/\j-f 


iitmii 


T fflp mr 

SERIAL L PrinlerlModem Interface 

by seriALL™, the new serial 
interlace for Apple computers. 

At a significantly lower cost 
than Apple’s own serial card 
—$159.00 vs $195.00 —seriALL 
gives you a bunch more 
features. Practical, everyday 
features, not useless extras. 


Graphics capabilities 
for serial printers 

seriALL also offers 27 easy 
commands for text formatting 
and screen dumps, making it 
the most intelligent serial 
interface you can use with an 
Apple. 

Equally important, seriALL 
gives you complete communica¬ 
tions interfacing capability. You 
can use it for modems or in the 
special terminal mode for 
timesharing and talking to other 
computers. 

In fact. seriALL completely 
emulates the Apple serial card 
as a communications interface. 


No additional software or hard¬ 
ware modification Is required. 

Finally, consider the quality. 
seriALL’S five-year warranty is 
proof that this interface is built 
to work long and hard. No 
other serial card is backed by a 
guarantee like this. 

After comparing seriALL 
feature-for-feature with other 
serial interface products, we 
think you’ll agree— seriALL truly 
is the Do-lt-AII serial card for 
Apple computers. 


Available from Practical 
Peripherals—makers of 
MICROBUFFER™ PROCLOCK™ 
PRinterface™, and GraphiCard™ 
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'Apple and Imagewriter are registered trademarks of Apple Computers, Inc. 


=mPRACTICAL] 
^PERIPHERALS 

31245 La Baya Dr., Westlake Village, CA 91362 * (818)991-8200 * TWX 910-336'5431 
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becomes "lost" in the work—a maximal¬ 
ly productive state of mind. This state of 
mind is familiar to most artists. In their 
work with brush, pencil, or clay they are 
in immediate contact with their medium 
—they can try something, see what it 
does, and let that result shape their next 
step. It is familiar to actors, to athletes, 
and to all who get immediate feedback as 
they work. 

It is unfamiliar to most programmers 
simply because most programming 
languages are structured and im¬ 
plemented in a way that presents a bar- 
tier to immediate feedback, that erects a 
wall of time and procedures between idea 
and result, and that discourages im¬ 
promptu casual experimentation that 
leads to serious experimentation that 
leads to this creative state of mind. 

Although a computer program is pure¬ 
ly a work of the mind, few programming 
languages pay attention to how the mind 
works: the way people deal with 
“chunks" of information, the relatively 
small number of “chunks" that can be ac¬ 
tive at any one time, the importance of 
names for these chunks, the processes of 
analysis—dividing large tasks into small 
tasks—and synthesis—combining these 
pieces synergistic ally into a whole—and 
the importance of immediate, interactive 
feedback, as described above. The pro¬ 
grammers who created FORTH perhaps 
did better than they realized, because 
FORTH's structure matches in all impor¬ 
tant ways the processes by which people 
create expressions of their ideas. 

Moreover, FORTH's internal structure 
and mechanisms are so few and so sim¬ 
ple that the programmer can look inside 
it and understand exactly how it works; 
such an understanding is also a key com¬ 
ponent of a good fool, because the pro¬ 
grammer gains from it a strong sense of 
control and confidence that enables him 
or her not only to get the most from the 
FORTH as he or she received it, but also 
to extend the language to address novel 
situations and unique problems. 

That is why FORTH programmers 
become so devoted to this language: like 
any good tool, it fits. It is shaped to match 
the user, and thus feels like a natural ex- 
I tension of the user's own capabilities. It 
I doesn't get in the way but allows the user 
[to focus on the problem at hand. And 
I because FORTH so well matches the way 
I we work, it even helps in solving the 
[problem. Who could ask for more? 

| Michael Ham 
I Iowa City, LA 


You make such a good case for FORTH that 
I'm tempted to try it. Alas, I don't seem to have 
any good current implementation for any of 
the machines 1 have , and I suspect that by the 
time 1 get one , I'll have lost the impulse; but 
perhaps not. 

I know something of the creative mood you 
speak of; indeed , I'm reminded of some of my 
best programming efforts , which were done in 
BASIC, when l first started playing with these 
machines. Those programs have long since 
been converted to more efficimt languages, but 
their concepts remain pretty good . 


Certainly FORTH produces devoted and en¬ 
thusiastic followers! . . Jerry 


More on Modula-2 

Dear Jerry, 

1 am following with great interest your 
comments on the fascinating language 
Modula-2, I have two questions: Are 
there any publications, in addition to Dr. 
Wirth's book? What is the address of the 
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Why are there 
so many ads 

in BYTE ? 


BYTE carries more pages of 
advertising than any other 
computer magazine in the 
world, because: 

1. BYTE is the only high-tech 
magazine serving the entire 
microcomputer field. Our 
editorial covers all hardware, 
all software, all peripherals. 
Therefore, every computer- 
related product belongs in BYTE. 

2. Do you know any 
sophisticated computer user 
who doesn't know BYTE? Over 
400,000 pay to read BYTE every 
month because it is the 
authority, the international 
standard by which all other 
computer magazines are 
measured. Including pass-along, 
BYTE's high-tech readership 
totals nearly 850,000. It's an 
audience every advertiser wants. 


3. Do BYTE readers like all those 
ads? They'll send over 6 million 
w more-information" inquiries to 
our advertisers this year. No 
other magazine comes close. 
Whether in the front, middle or 
back of the magazine, ad pages 
in BYTE average over 1,000 
inquiries. Some back-of-book 
advertisers have pulled over 
2,000 with a single ad! 

That's why there are so many 
ads in BYTE. 

If you're an advertiser, or are 
thinking about becoming one, 
talk to us —we're the people 
who wrote the book on micro¬ 
computer marketing. Just call 
Pete Huestis, Advertising Sales 
Manager, at (603) 924-9281. 


THE INTERNATIONAL STANDARD 
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n 

Time (seconds) 

Result* 

30 

2.2 

2.48199 x 10* 

40 

4,9 

8.1533 x 10* 

50 

9,2 

2.053552 x 10? 

60 

15,6 

4.369284 x 10' 

70 

24.5 

8.272824 x 10' 

80 

36.3 

1.4384182 x 10* 

90 

51.5 

2.3429192 x 10* 

100 

70,4 

3,6250627 x 10* 


*Com puled to single precision (24-bit mantissa), so trailing digits may be nonsense 
Table 1: NS16032 timing results. 


n 

Time (seconds) 

Result* 

30 

246,45 

2.48199 x 10* 

40 

584.04 

8.1533 x IQ 6 

50 

1107.93 

2.05355 x 10' 

60 

1899,90 

4,36928 x 10' 


*Compuled to single precision (24-bit mantissa), so trailing digits may be nonsense 
Table 2: Timing results of largest cases that fit into the Olivetti M20 (in BASIC). 


Modula Research Institute? I thank you 
in advance for the information, 

A* Vargas 
New York, NY 

The documents that come with Volition 
Systems Modula-2 are about the best introduc¬ 
tion to the language 1 know of. I know of no 
other Modula-2 introduction in print except 
for Wirth's book , which some claim to be a sure 
cure for insomnia. Dr Michael Hyson and / 
are writing a tutorial and introduction that 
ought to be in print next fall. 

A lot of Modula-2 software is in the public 
domain and can be obtained from Modula 
Research Institute , 950 North University 
Ave. f Provo , UT 84604. . . Jerry 


Timing the NS16032 

Dear Jerry, 

Seeing your reminder in the December 
1983 User's Column (Kazango!, page 92) 
galvanized me into—well, reduced sloth. 
Table 1 shows the n X n time results for 
an NS16G32 CPU with NS16081 FPU run¬ 
ning at 10 MHz and no wait states. The 
program is the Pascal version. Table 2 il¬ 
lustrates the results from my Olivetti M2(X 
Richard Mateos ian 
Berkeley, CA 


77 16032 is fast! The chip looks awfully 
good; a lot of minicomputers can't do what the 
16032 can do. Now all we have to do is get 
systems using it . . , 

Bill Godbout tells me he'll have am S-100 
version running fairly well late this spring, 
but it will be for development work only ; users 
will have to wait a year or so. . . .Jerry 


QX-10 CP/M Utilities 

Dear Jerry, 

You've mentioned that Barry Workman 
is putting a number of CP/M utilities in¬ 
to Epson QX-10 format, available for a 
reasonable charge. What are they, and 
how can they be gotten hold of? I love the 
machine, but as you know, obtaining for¬ 
matted software is a royal pain in the 
neck. Naively I contacted my dealer, ex¬ 
pecting her to access some programs. She 
referred me to an ''Epson Hot Line" 
which turned out to be a wholesale 
distributor of Epson programs in Califor¬ 
nia. The only way that software could be 
obtained, however, would be by having 
my dealer contract to buy programs from 
them. Help! 

Irene Matiatos 
Jackson Heights, NY 


Barry has a number of CP/M general- 
purpose utilities, such as disk catalogs , direc¬ 
tory handlers , erased-file recovery programs s, 
etc., which he sells at reasonable prices. 
Recently he put a number of them over onto 
the Epson QX-10. 

I have an experimental copy of Wordstar for 
the Epson; it seems to work fine . 

For the utilities, you need to talk to Barry 
Workman at (818) 796-4401 . For Epson Word¬ 
star, you'll need to write Mkropro; it should 
have it commercially available by 
now . . . .Jeny 


Another Vaidocs User 

Dear jerry, 

1 couldn't disagree more strongly with 
your distaste for the Epson QX-10. I've had 
mine for a year, am a beta site for Vaidocs, 
and have been through nearly every ver¬ 
sion of that marvelous piece of software. 

Is the QX-10 slow? Absolutely not. I 
touch-type at a fairly high speed and have 
no problems whatsoever. Disk operations 
can be somewhat less speedy than Td 
like—block moves, for instance, are 
definitely tedious—but on balance, I see 
little difference between my QX-10 with 
Vaidocs and an IBM PC running Word¬ 
star. (Tuning differences, that is. For ease 
of use, keyboard excellence, and on¬ 
screen display, the QX-10 cannot be 
beaten.) I did add the Comrex hard disk, 
which significantly improves speed and 
flexibility. 

1 use the QX-10 daily, have written many 
hundreds of thousands of words on it, 
and am totally satisfied. As West Coast 
Editor for Popular Science , I use the QX-10 
to transmit my copy to New York and to 
receive proof copies back. I get electronic- 
mail news releases from JPL and a Los 
Angeles PR agency, both of which have 
installed QX-10s and are happy. I expect 
to receive considerably more electronic 
mail as the Vaidocs program improves. 

I am frequently asked for computer 
recommendations, as you are. The only 
machines I recommend to writers are the 
QX-10, for those who can afford it, and 
the Kay pro, for those who can't. In any 
office setting, where word processing is 
important, the QX-10 is a superb machine 
and Vaidocs is the only way to go. I'll 
stand by that until 1 see something better. 

By the way, the new Titan board, which 
converts the QX-10 into an IBM PC look- 
alike and which serves as a 256K-byte 
RAM disk for Vaidocs, should make the 
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CompuPro... 

for Performance, Quality and Reliability 



Anyone can sell you a box full of hardware. But is it too much computer? Too little? Will it run the 
appropriate software? What about service? If you need the right answers both before and after the 
sale, call your nearest Full Service CompuPro System Center For product information, see pgs-120-1 


Petaluma 

Advanced information 
Management 
(707) 763-7283 
Pleasanton 
Best Computers 
Stone ridge 
(415) 463-2233 
Sacramento 
Logic Systems 
(916)922-3377 
San Leandro 
Gilford Computer 
Systems 
(415) 895-0798 
San Rafael 
Computer House 
(415) 453-0565 
Santa Barbara 
Data Bank 
(305) 962-8489 
Santa Marla 
Data Bank 
(805) 922 1333 
Santa Rasa 
Matrix Computers 
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Pragmatic Designs Inc 
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(305)629'6776 
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Binary Magic, Inc. 
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Micro Computer 
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Computers 
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Austin 

CPA Systems, Inc. 
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Informa. Inc. 
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Omegax Systems 
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Dator Systems 
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Data worth Computer 
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Gifford Computer 
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(512)379-0660 

VIRGINIA 

Waodbridge 

Office Networks Carp. 
(703) 690-3312 

WASHINGTON 

Bellevue 

North Ridge 
Computer Systems 
(206) 453-0596 

Seattle 

American Computers & 

Engineers 
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La Grange Park 
Small Business 
Systems. Inc, 
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Lilfipute Computer 
Mart, Inc. 
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Genesys Systems, Inc 
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JR Systems 
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EMPLOYMENT OPPORTUNITIES 



Software 



Discover a whole new dimension in professional growth at Computer Hor¬ 
izons Corp. Learn why we are among the top 15 software services firms in the 
country with a client list that includes numerous Fortune 500 leaders. Current¬ 
ly state-of-the-art projects include development of software modifications to 
meet specific client applications, as well as developing solutions to client 
problems relating to software computer design, evaluation and analysis. 

If your background includes experience in any of the following areas, we 
definitely have the opportunity for you. 


HARDWARE: 


DEC, Hewlett Packard, Wang, Z-8Q, IBM PC, 
Tandem, Prime, Datapoint 

SOFTWARE: Unix*, Vax, RSX, DPL, Graphics, CAD/CAM 

LANGUAGES: Pascal, Fortran 

Any Real Time Assemblers 

Opportunities exist in our offices in New Jersey. New York, Chicago, Indiana, 
San Francisco, Denver, Cincinnati, and Detroit. 

Our excellent salaries are above industry average with a superior benefits in¬ 
cluding health and dental insurance, unlimited tuition refund, relocation as¬ 
sistance and much, much more. 

Please call or send your resume to: 

Mr. Bob Pamieri, Vice President Personnel 
In New York Call (212) 371-9600 
Outside Of New York Call (BOO) 847-4097 





COMPUTER HORIZONS CORP 

747 Third Avenue, Department B 5/84 
New York, NY 10017 

An Equal Opportunity Employer M/F 
‘UNIX is a trademark product of Bell Labs 
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EMPLOYMENT OPPORTUNITIES 

Section 

The cost for any display ad 
in this new EMPLOYMENT 
OPPORTUNITIES section 
is only $356 per inch. For 
quotes on all 
EMPLOYMENT 
OPPORTUNITIES ads, or 
any additional information 
on recruitment 
advertising, call our 
special recruitment 
telephone sales at 
212/512-2556. 


BYTE will feature a special 
section for recruitment 
advertising in all future 
issues, 

BYTE is the perfect place 
to look for those High 
Technology professionals 
you need—over 400,000 
paid subscribers. 

Or, if you’re looking for a 
new position, this is the 
place to feature a Position 
Wanted ad. 


Or send in your order to: 

BYTE 

Recruitment Advertising Center 
P.O, Box 900 
New York, NY 10020 




BYTE's User to User. 

machine even more attractive, I hope to I 
have one installed in my QX-10 within a j 
few weeks. 

This letter was written on my QX-10 and I 
printed out on my antique MX-80. Valdocs I 
lets the MX-80 produce fairly sharp type, | 
which I frequently use for cor-1 
respondence. From starting to write to I 
completing the printing, this letter took I 
16:02 (timed with the Valdocs timer, by | 
the way). 

James L. Schefter 
Flaya del Rey, CA 

I'm glad you like your QX-10. 

Epson continues to improve the machine ,1 
and I'm told there will be a really wonder full 
new Valdocs Real Soon Now, I've always [ 
thought Valdocs was great in conception bufj 
too complex for a Z80 ; token 16-bit amzwr-j 
sions for the QX-10 are available , maybe th^ 
execution will be up to the concept. 

Meanwhile, it takes nearly a full minut^ 
simply to erase a single file under Valdocs, an 
if it took us 16 minutes to produce each letter | 
wed be further behind than we are. . . .Je; 


Detecting Errors 

Dear Jerry, 

In the January User's Column or 
page 68 you said, "Eagle tells me it did 
a lot of work on parity checking and 
found that it decreases the overall reliabill 
ity by 15 percent." Did you really thh 
about this before you committed it tc 
print? 

Some companies realize that memory 
chips have higher error rates than mostl 
other computer circuits and have del 
signed appropriate error-detectior 
schemes, such as parity, into their com-l 
puters. For Eagle to produce a computeij 
that will let these errors go undetected 
and tell us this is better upsets me. 

Perhaps the problem is the definition 
of reliability. Apparently some people feel 
that a computer is reliable if it will always 
do something without regard for the 
validity of the result. I view reliability aa 
being able to trust what the computer teJJ 
me. Detecting errors with parity anc 
similar techniques increases reliability. I 

If you need your computer 'Tight now/J 
you might be upset when your machine! 
stops running because of a small error! 
Alternately, undetected errors can resulff 
in misleading responses when you aslf 
"What if. , r What if you make an imporl 
tant business decision based on erl 
roneous answers? Wouldn't you ratheJ 
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Advancing the technology of data security 

Introducing Data Sentry.® 
Computer security so 
advanced, even Mata Hari 
couldn’t hack it. 


Your most confidential 
files may be easy prey for the 
advances of an artful hacker. 

That’s why Lockheed 
used its years of experience 
with high-technology systems 
to create Data Sentry 

Protection for sensitive data 

Its own internal com¬ 
puter gives you the telecom¬ 
munications features of an 
intelligent modem. But unlike 
other modems. Data Sentry 
is smart enough to keep your 
secrets from the most persis¬ 
tent computer intruders. 

Data Sentry puts an 
electronic wall around both 
large and small computers. 
And because its protection is 
external to your CPU, it can 
eliminate the expense of 
internal security software. It 
blocks the inquiries of would- 
be Mata Haris with a sophis¬ 
ticated security sequence. 
Security for every situation 

First, Data Sentry 
requests the phone number 
of a caller desiring access to 
your computer. Then it hangs 
up the phone and searches its 
list of authorized phone num¬ 
bers. If the caller’s number is 
authorized. Data Sentry dials 
the caller back and requests 
entry of a password. If the 
correct password isn't sup¬ 
plied within three tries, Data 


Sentry disconnects and will 
not return further calls from 
that phone number. 

Data Sentry also lets 
users select other lower levels 
of security if desired, includ¬ 
ing callback to any number 
with entry of password. And 
an option, Remote-ON? lets 
you turn your computer's 
power on and off from a 
remote terminal after secu¬ 
rity has been cleared. 

Versatile and confidential 

Data Sentry logs all 
attempted contacts for audit 
trails and analysis of users, 
its security set-up is locally 
controlled by a master pass¬ 
word that is accessible only 
to authorized personnel. And 
its design includes high-relia¬ 
bility components, the latest 
LSI circuitry plus Autodial 
300/1200 baud full-duplex 
communications, with auto 
ranging for incoming data. 

Data Sentry will deal 
with your toughest security 
problems. 

And it'll never fall for 
just a pretty face. 

For a list of your nearest 
Data Sentry distributors, 
call toll-free 1-800-443-0100, 
Ext. 471. Or write: 
Lockheed GETEX, 

Suite 945,1100 Circle 75 
Parkway, Atlanta, 

Georgia 30339. 



^fLockheed-GETEX 
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BYTE's User to User, 


know that your computer is having prob¬ 
lems so you can ask another machine for 
a second opinion? 

Paul Crumley 
Monroeville, PA 

I didn't say 1 agreed with Eagle's position; 
I reported what its vice-president for develop¬ 
ment told me; Dr Godbout tends to your inew: 
he doesn't trust dynamic-memory chips 
operated at high speeds and wants parity 
checking. 

On the other hand , present parity-cheeking 


software doesn't restore your data; it merely 
dumps your job if it finds an error—which 
could be caused by a genuine memory error 
or (about a 15 percent chance) by an error in 
the chip that stores the parity bits, 

Eagle lets you test memory on start-up; if 
it detects a faulty memory chip, it gives you 
the choke of running the system or not . The 
IBM simply won't tcorfc if it finds a memory 
error even if the error is in high memory 
you'll not use for most of your programs. / can 
certainly think of times when I want the 
machine, and don't care if there's a minor 


Announcing 4 New Collector Edition 
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memory error. Other times , though , I'd com¬ 
pletely agree with you. 

I guess there ain't no justice . . . Jerry 


Televideo 950 and Palantir 

Dear Jerry, 

On your Televideo 950 (if you haven't 
gotten rid of it): it's easier to cut traces and 
disable keys than it is to insert the PROM, 
and you can always solder back over them 
if you have to. I've disabled 925 and 950 
break keys more than once (they reset the 
OSM Zeus, among other machines, and 
are in a position thafs even more 
dangerous than the Back Tab). 

There is a program that enables you to 
use the arrow keys, the home keys, the 
Back Tab (it's used for decimal tab, 1 
believe), and most of the function keys 
and special keys to do word processing 
in what appears to be a dedicated word¬ 
processing environment. IPs Palantir 
Word Processing, and it's just the ticket 
for a lot of people. It's easy to use and 
conceptually easier to understand for a lot 
of people who are not computer literate. 
Unfortunately, Palantir supplies little 
labels (which come off and get lost) in¬ 
stead of key-caps, but its program is good, 
and its mail-merge-like utility is built in 
and included in the price (and more like 
a language than simply a "mail-merge"). 
It's a good product. 

Jeff Lasman 
Simi Valley, CA 

I've reviewed Palantir; it was "written by the 
original author of Magic Wand (a.k.a. Peach- 
text) f and it incorporates a fair number of 
features I like. 

For the record: Jeff Lasman is the editor of 
the newsletter of the Valley Computer Club, 
1409 Kuehner Dn Suite S-80 f Simi 1 /alley, CA 
93063; dues are $10 a year ,; and well worth 
it for anyone in that area interested in com¬ 
puters. One of its previous speakers was Tony 
Pietsch, and it has good meetings. 

While I'm on that subject, l can also recom¬ 
mend the Connecticut Micro Decision Users 
Group , 773 Dixwell Ave., Box #5, New 
Haven , CT 06511. The current issue of its 
newsletter has a long piece on public-domain 
software. . . .Jerry 


More on Superfile 
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Dear Jerry, 

1 would like to respond to the letter you 












































Send 2000 

Letters Per Hour via 
Your Personal 
Computer 


•elivered in 
8 hours 
»r sooner at 
6 cents a piece 
ising MAIL-COM.’ 



Presenting E-Com 

Two years ago the 
(J.S. Postal Service 
quietly announced the 
E-Com® Service, 
enabling specially 
equipped personal 
computer users to 
bypass costly manual 
preparation, by electronically submit' 
their messages and mailing lists 
:dly to the Postal Service via modem, 
his high speed computer originated 
arrives at its destination within 48 
jrs—often less—in an attention- 
ibbing blue E-Com envelope, 

mounting MAIL-COM, 

from Digisoft Computers. 

1AIL-COM is powerful software you 
use with your personal computer to 
[ess E-Com. With your personal 
iputer, a modem and MAIL-COM 
can send from 200 to 2000 letters 
• hour for just 26< each. Typed, 

Uressed, folded, inserted, sealed and 
[vered. Complete. 

ML-COM is the complete integrated 
fware available for E-Com operation. 

■ to use. Mo special training is nee- 
ary. And since Digisoft Computers 
Moped MAIL-COM in accordance with 
I Postal Service specifications, users 
| guaranteed certification for use upon 
chase of MAIL-COM software. 
1A1L-CGM is the easiest and most 
|nomicai way to do your mailings. 


MAIL-COM includes a complete letter 
editor and address maintenance program, 
as well as communications software. 


Directly interfaces with dBASE II, 
Wordstar, MaifMerge and other 
databases. 

Each letter in your mailing can 
be identical or all can contain 
variable insertions. MAIL-COM 
operates all the features oFfered 
by E*Com. 


Thousands of Uses. 

If you have need for fast, economical 
mass mailing capabilities, MAIL-COM 
puts you and E-Com together. 
_Use it for 



Digisoft 

Digisoft Computers, Ine. 

(212) 734-3875 

Circle 130 on inquiry card. 

Retail Dealer 
Inquiries Invited 





new product 
announcements, 
invitations to 
press events, 
invoicing, fund 

raising, collection, bulletins to 
your sales force, new business prospec¬ 
ting, reactivation of customers and much, 
much more. Every department in your 
company will have use for MAIL-COM, 

Don't Delay 

With MAIL-COM you could be saving 
time and money on fast, efficient E*Com 
letters. MAIL-COM software is available 
for the IBM PC, PC Jr., Kay pro, CP/M, 
Apple II and other formats. Order today. 
Call 212-734-3875. 


Digisoft Computers Inc. 

Attn: MAIL-COM Marketing 
1501 Third Avenue 
Mew York, MY 10028 

□ Yes! I want to eliminate the 6 costliest 
steps in preparing my organization s business 
mail. Please RUSH my MAIL-COM software to 
me immediately 

11 need software for: 

□ IBM PC ($ 195) U CP/M ($195) 

LI Victor (^ 195) (specify disk format) 

LI Alpha Micro ($495) □ Other (specify) 

□ Apple II ($195.00)__ 

□ My check or money order is enclosed 
(residents of Mew York State add sales tax). 

□ Charge my □ Visa or □ MasterCard: 


Account Mo._ 


_Exp. Date_ 


Mame_ 


Address. 
City_ 


State. 


.Zip. 


Telephone!. 


-)- 


E 1 1983, Digisoft Computers, 3nc. 


E-COM 1 * 1 Service is a registered trademark of the U.S. Postal Service. MaiiMerge and WordStar are registered trademarks of Micropro International. dBase 91 is a 
(tered trademark of Ashton-Tate, Inc. IBM PC and PC Jr. are registered trademarks of IBM Corp. 




















BYTE's User to User, 



founded by FYTs newest product called 
FYI 3000 (available on the IBM PC). T 
recently used one and could hardly 
believe my eyes. This program takes stan¬ 
dard text files from my word processor 
and cross-indexes all the paragraphs in 
the files, using every word as a keyword. 
FYI says that it will handle 65,000 
keywords and 65,000 paragraphs (with 
500 words each) in a single filing system. 
One more amazing feature of FYI 3000: 
it gives me a count of each word in my 
text so I can analyze my word usage. 

If you call FYI, I'll bet it will send you 
a review copy of FYI 3000 if you promise 
to give it a closer look than you did 
Superfile. Please try to reorient your 
thinking from the fixed-field approach to 
the more natural free-format approach 
used by Superfile and FYI 3000. 

I read your column and appreciate your 
frank approach. However, I do wish you 
would be a little more careful in your 
research so that you don't give your 
readers erroneous advice. 

John Shine 

You may recall that FYl's silly licensing 
agreement was so terrible that 1 couldn't legally 
run its software, since l have to use more than 
one machine. I understand it has changed that 
and made other changes as well Apparenttyl 
I had an early copy of the program; in any\ 
event, l haven't seen the updated version you 
describe. 

Although / do sometimes solicit review soft¬ 
ware, fora while there was such a long queuel 
of good stuff that I hesitated to add to it. Mne 
that we've added to the permanent staff, things 
are a little better here at Chaos Manor. A\ 
little better. . * .Jerry 


jerry Poumelle welcomes readers' com¬ 
ments and opinions. Send a self-addressed !, 
stamped envelope to Jerry Poumelle, do 
BYTE Publications, POB 372, Hancock, 
NH 03449. Please put your address on the 
tetter as well as on the envelope. Due to 
the high volume of letters, Jerry cannot 
guarantee a personal reply. 


jerry Poumelle is a former aerospace engineer and\ 
current science-fiction writer who loves to play K&fJi 
computers. 


Comprehensive Graphics at Practical Prices 


printed in your December 1983 column 
from Alan Beagley in Australia ("For Your 
Information" page 508), Obviously, Mr, 
Beagle/s friend is a novice user of the 
Superfile utility program since neither he 
nor Mr. Beagley realized that the power 
of the rename facility lies in its being able 
to rename any filename to any other 
filename, even ones that are illegal in 
CP/M. Therefore, the file he accidentally 
renamed to MAIL LIS could have easily 
been renamed again using the Superfile 
utility program. You don't need DU, Spat, 


or some other program to do this. 

FYI Inc. (the maker of Superfile) gives 
the utility program away with Superfile* 
When I asked the company why it went 
to the trouble to write the utilities, FYI 
said that it wrote it for its own use and 
decided to include it with Superfile for 
customers who needed its capabilities. 

It is also obvious from your comments 
last June and your comments after Mr, 
Beagley's letter that you have not taken 
the time to learn what Superfile really 
does. But 111 bet even you will be as- 


Imaginator 2 adds smart graphics to your H/Z’29 
terminal. You gain high speed, high resolution 
graphics with Tektronix® 4010/4014 compatibility 
standard. 


Check these outstanding features: 

n Fast — 500,000 pixel ’ Tektronix* 4010/4Q14 
per second vector compatibility with 

drawing rate GIN mode* standard 

High Resolution — High speed graphics 

672 x 500 pixel character generator 

graphics i I Commands may be 

n Standard 1024 x 1024 directly output from 

memory plane any language 

Hardware'Pan" and ! Hard copy directly 
Zoom” from terminal via 

i ' Up to 24 pages of optional port 

graphics memory 6 Dual processor architect 

standard ture for greater efficiency 

I Instantaneous paging * Expandable to full color 

faci I i tates an i mat eg n and/o r gray sea I e 

Also ask us about our Imaginator 1 upgrade for 
H/Z-19 terminals and H/Z-89 computers. 


Do 


Circle 80 on inquiry card. 


' , IL|S V KVc]l; 


. iswrvil irjsdemark of ran i n L Im t, 

fmaginslor art iradcmorka Clcvciarwi Ccxionki. Inc. 
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WE SELL 
WHAT YOU 
NEED... 
NOT JUST 
WHAT WE 
STOCK. 
PLUS... 
LOW 
PRICES. 
TECH 
SUPPORT 
AND RELI¬ 
ABILITY. 


| DISKETTES 

S3S-D -1 IN, S2.PD/50 

MEMO BEK 

It 15. Iflil 
sans - GO 

It ID 100 
S/HE 00 
SA-15 00 

SSDO 0 l« I? 70/50 

SSDQ-fi'.HlN S7 1 [>.■'&□ 

USDJ1 ■ IN. SZ.tt'H 

OSQfl ■ JU TP| 5'-i IN SOC/5Q 

PLASTIC STORAGE BOX WITH KEY 

ion ioo diskettes ... 424 uo 

TAPES AND CAflTBIDGES (3M| 


DC IMA hdjd/mo 

s 11 ■ o i n ■ 

QC3DD3U T5■‘‘1 ID 

S?i liO IIJ ■ 

im FT TAPE SEAL 115.00/10-50 

Sm :ibh4i ■ 

(!ACX WATCH 


?4DD FT TAPE SEAL S16.2S/IQ-S0 

. .. 

WINCHESTER Bilim 


FOMft iFORtNATTEDl 

S51S 

IS MB | FORMATTED! 

S750 

?0MI (IDBMflTTtDI 

S9B0 

l/MB (f OB MATTED) 

SI 155 

FLOPPY DflIVES, INTERNAL EXTERNAL 

I8W/BAD ID SHACK S 51-01 2195. 

S25 h 

IBM/RADIO SHACK 0 SIDE 5245. 

S335 

APPLE 

S21D 

RADQ DISK SUSSVSTEMS 


5MB Ml MB 15 MB 

APPLE SI 250 SI 450 1 1B5D 

ISM SI 31111 II b 

DD II TOD 


Mel-Chem IrtltirnahOftAt gofpgraliem 
2311 Din well-Aif Emus. Hamtfen. Conr* OSS 18 
Phone- 12031 248-3212 or 1 300-838 2438 


New! 


New I 


TeleVideo users 

RETAIL 

* Fast Dump/Restore CRM, TurboDOS 

over HKJfe pe* disk.$90.00 

Basic/Z with Graph/Z .. $345.00 

* TurboDOS for Wibo .from S300.00 

< LYNG Canirmjnicalk>ns Package.$195.00 

*8* Disk Drive lor 802 and 80QA 

Drive, board aod software.$1200.00 

* RM/COBOL Systems tram 5250.00 

d * DataFtex 2,0. tram $750.00 

' 803, A03H. TPC-t and MOUSE programs: 

Drawl . .$90.00 

Games Pak I , . $34,95 

* SI 6 and 806C Tape Backup.. from $175.00 

* Salt Standby Power Systems: 

MmmmNb .tram $5 SOjOO 

New! • Anti static Products tram $3935 

■ RWCQBOL trademark of Rya/i-McFarJarid Co. 

- CP/M trademark of Digital Research 

* TurboDOS trademark of Software 2000 

* LYNC trademark of Norton-Lambed 

■ DataFtex trademark of Date Access 

PLUS OTHER <3000 TELEVTO STUFF! 

COGITATE, INC. 

SPECtAUSra IN UNIQUE ItLEVTDHI SOFTWARE 

24000 Telegraph Road, Southfield, Ml 48034 
(313V 352-2345 

VISA/MASTERCARD Accepted 


IBM* 

PC/XT COMPATIBLE 
OEM COMPONENT SALE 


Computer Case.$140.00 

Key Board .3199.00 

Power Supply. Call 

Mother Board-Bare.$ 95.00 

Mother Board without ICs ... $225.00 
Mother Board w i th I Cs.$525,00 

Dealers/OEM Buyers 
Quantity Discounts Available. 

All items are fully PC/XT Compatible. Case 
comes With ml ere hang able rear panel for 
PC Users. Bare board comes with com¬ 
plete instruction wilh part list. 90 days 
manufactures warranty on all items. 

V! SA and MasterCard welcome 
Price change without notice 
IBM Is a trademark of 
international Business Machine 


HiTech International, Inc. 

49Ali El (a mi no Real. Suite lift 
Altos. CA *4012 <415) 949-0141 
TLX 171854 IBC 


I Circle 256 on inquiry card, 


Circle 62 on inquiry card. 


Circle 199 on inquiry card. 


Let your fingers do 
the shopping in the 

"Electronic 
Mall" 



For all of your Radio Shack 
and TRS-80™ Needs 
Save Tim# - Save Money! 

GO PE-1 

Now on CompuServe 

Pan American Electronics 

(300) 531-7466/(51 2) 581-2766 
Telex 767339 
1117 Conway Ave. 

Miss Eon, Texas 78572 


(TOW & ISO dual prwefisgr) UK COMPUTERS 
(Apple compaikbla) in «uper modem styles. US$420 





IBM pc compatible, parts, 
•(Above prices include drives, monitor) case, CPU. etc. 
-Add 5% as. shipping charge (CALL 

(Detail brochure torwardnd on request) 

-We also sell case*, keyboards, power supplies, 
motherboards, componenie separately and interface*. 
•Full repair &. guarantee available 
•Assembled in Canada wilh CSA. {Shipment hum WA., USA) 
ABC COMPUTERS LTD. (6 stores In B.C Canada) 

683 E. HASTING ST., WNOOUVEH, H-C CANADA VfiA 22» 
PH: (TO*) 254-283* 5 264-1062 Dm!* squirt* 

Afipift fl & JiogWvrKl bwjflcrwirti or A| 


M-68000 

COMPUTER SYSTEM 

M6SKCPU 6-10 MH* CPU. 20K static RAM. 

16K EPROM, on board monitor, 
two ftS-232 serial ports, 16 bit 
parotid port, 5 timer/counters 
expansion bus. 

Bare board.**.*« 99.95 

Complete Kit.*...**,,.,**, $615.00 
MD512K 128 512K static RAM.floppy disk 
controller 6 hard disk interface 

Bare board.ft 99.95 

Complete Kit (I28K>.„ ft725.00 
K68KE Enclosure with power supply* 
fan, filter, 4 slot card cage 

.*.ft 249*00 

M68KASA M68000 Macro Cross Assembler 
for CP/MBQ, IBM PC, TRS-8Q 
and Apple II computers 

..*...8149.00 

UPS shipping 6 handling « 4.00 
COD orders add « 3*00 

Foreign orders add 820-00 

California residents add 6*5% tax 

CMQ Educational 
LUTICIr Microcomputer (714)553*0133 
SyteiHi 

P*0, Box 16115" Irvine, CA 92713 


Circle 306 on inquiry card. 


Circle 12 on inquiry card. 


Circle 154 on inquiry card. 


DATA ACQUISITION 

and control for ANY computer 



The Model 8232 communicates via 
RS-232, and has 8 analog Inputs (0-5 VDC; 
8 hits), 8 digital inputs and outputs, and a 
2000 point buffer. Suitable for field data 
logging or lab use, the 8232 costs only 
$540. Direct bus-connect unit for TRS- 
80/111 & 4 Is $295. Detailed manual, $6. 
Phone our applications engineer or write: 


+ + STARBUCK + JL 

« « DATA COMPANY XT W 


PQ Box 24, Newton. MA02162 


wE£i 


237*7695 



INDUSTRIAL CONTROL 
MICROCOMPUTERS 

We have six single board computers, two 
video boards and 20 other control products. 
You can use our products for security 
systems, heat control, light control, auto¬ 
mated slide show, traffic lights, irrigation 
systems, home computer systems, auto¬ 
mated process control, and robot control just 
to name a few. OEM prices available. For 
catalog call or write to: 

John bell Engineering, inc* 

1014 CENTER STREET 
SAN CARLOS. CA. 94070 
(415) 592-8411 



HARD DISK DRIVE 

SURPLUS SALE! 


$350 ea.* 

* Say you’re a BYTE 
reader to get this 
special price — normally $380! 

High reliability 8" Shugart SA 1002 5.33 
Mbyte drives for $350, ea* h unused in 
their original factory packed cartons. 
1000’s of pleased customers. Also 
available: new Western Digital controller 
card ($350 ); interfaces for IBM, Apple. 
S-100, STD, Heath/Zenith, SS-50, 
SS-30. Shipping for drive, $12. Call 
before they’re gone — 

LIQUIDATORS, 803-877-9828, or send 
check or money order to 105 S, Main 
St., Greer, S.C. 29651. 


Ircle 364 on inquiry card. 


Circle 56 on inquiry card. 


Circle 235 on inquiry card. 
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Or how Epson* got two 
astonishing printers to 
occupy the same space. 
The new LO-1500. 


You’ve never seen anything quite like the new 
Epson LQ-1500 Business Printer. It switches 
effortlessly back and forth between draft and 
letter-quality printing, on fanfold' or single sheet 
paper. And it does it at a price every office can 

Two for one. 

With the LQ-1500 in draft mode, you can race 
through a report at 200 
characters per second, Then 
switch over to letter quality 
and polish off a pile of 
correspondence four times 
fester than the average 
daisy wheel. 

Need graphics? The 
LQ-1500 gives you business 
charts with a crispness and 
definition you wouldn’t 
think possible in a dot 
matrix, And with the LQ-1500’s 15.5-inch carriage, 
your spreadsheets and ledgers can take on a 
distinction they've never had before. 

The secret. 

The Epson LQ-1500 is the logical extension of 
Epson’s outstanding dot matrix printers. Instead 
of nine "wires" forming each letter, however, the 
LQ-1500 has 24. So you get letter-quality characters 
to rival fine office typewriters. In proportional. 
Italic And condensed, expanded, subscript, 
superscript and over 200 other different typefaces. 
All without changing a print wheel, With the 
LQ-1500, you can even create 128 characters or 
symbols of your own and add them to the printer's 
internal memory. 

String of miracles. 

For Epson, the LQ-1500 is just one more in a long 
line of miracles, many of which are also on display 
at your neighborhood computer dealer 
And like all products in the Epson line, the 
LQ-1500 is now backed by a one-year warranty 
on parts and labor, ready to go to work with just 
about any personal computer made, and available 
in more places than any other brand. 

But that’s not really miraculous. That's just Epson. 



The way the LQ-1500 
goes from high-speed 
aft. . .to letter quality/ 
printing is a positive 
miracle! 


Actual LQ I500 print sample. 


Number one. And built like it. 


EPSON 

EPSON AMERICA, INC. 


3415 Kashiwa Street, Torrance, California 90505 


Call (800) 421-5426 for the Epson dealer in your area. In California call (213) 539-9140. 


Epson is a registered trademark and LQ-1500 is a trademark of Epson America, Inc *WiEh optional tractor unit 

Circle 168 on inquiry card, 


Event Queue 


May 1984 


May-June 

Computer Showcase Expos, 
various sites throughout the 
U.S. National and local ven¬ 
dors exhibit a broad range of 
small systems, peripherals, 
software, services, and sup¬ 
plies. For a show schedule, 
contact the Interface Group 
Inc., 300 First Ave., Need¬ 
ham, MA 02194, (800) 325- 
3330; in Massachusetts, (617) 
449-6600. 

May-June 

Courses from QED Informa¬ 
tion Sciences, various sites 
throughout the U.S, and 
Canada. A few of the courses 
to be held are ■'Project Man¬ 
agement'' "Systems Design," 
and "Structured Program¬ 
ming." For a complete list of 
titles, contact Priscilla Goud- 
reault, QED Information Sci¬ 
ences Inc., QED Plaza, 170 
Linden St., FOB 181, Welles¬ 
ley, MA 02181, (800) 343-4848; 
in Massachusetts, (617) 237- 
5656. 

May-1 une 

National Educational Com¬ 
puter Library Conferences, 

various sites throughout the 
US. The National Education¬ 
al Computer & Technology 
Conference and the Eastern 
and Southern Educational 
Computer Conferences are 
on the agenda this spring. 
For details, contact National 
Educational Computer Li¬ 
brary, FOB 792, Torrington, 
CT 06790, (203) 489-2728. 

May-June 

Productivity '84, various 
sites throughout the U.S. 
This series of two-day pro¬ 
grams serves as a showcase 
of Hewlett-Packard products. 
Seminars are available, and 
more than 25 products are to 
be demonstrated, including 
the HP 150 personal com¬ 
puter and laser printers. Ad¬ 


mission is free. For more in¬ 
formation, contact Hewlett- 
Packard, Public Relations 
Department, 3000 Hanover 
St., Palo Alto, CA 94304, 
(800) 554-4466, 

May-june 

Seminars from the Continu¬ 
ing Education Institute, vari¬ 
ous sites throughout the U.S. 
Among the seminars offered 
are "Database Machines: An 
Overview" "Modern Tech¬ 
niques in Digital Signal Pro¬ 
cessing and Spectral Estima¬ 
tion" and "Peripheral Array 
Processors" For complete in¬ 
formation, contact Continu¬ 
ing Education Institute, 
Oliver's Carriage House, 5410 
Leaf Treader Way, Columbia, 
MD 21044, (301) 596-0111; in 
California, (213) 824-9545. 

May-June 

Seminars from Data pro Re¬ 
search Corporation, various 
sites throughout the U.S. 
Subject areas include data 
communications, microcom¬ 
puters, and information sys¬ 
tems. In-house presentations 
of technical programs can be 
arranged. For a 40-page cata¬ 
log of seminars, contact Data- 
pro Research Corp, 1805 Un¬ 
derwood Blvd., Delran, NJ 
08075, (800) 257-9406; in New 
Jersey, (609) 764-0100. 

May-June 

Seminars from Technology 
Transfer Institute, various 
sites throughout the U.S. The 
Technology Transfer Institute 
sponsors the James Martin 
Seminar and a one-day ex¬ 
ecutive-only seminar called 
"The End-User Revolution." 
The programs explore such 
topics as evolving to elec¬ 
tronic banking, relational data¬ 
base, and executive strategies 
for the information age. Full 
details on the seminars, 
registration, and meeting 
locations are available from 
the Technology Transfer In¬ 
stitute, 741 10th St., Santa 


Monica, CA 90402, (213) 394- 
8305. 

May-June 

Understanding Microproces¬ 
sor-based Equipment and 
Troubleshooting, Chicago, 
IL, Detroit, MI, and Min¬ 
neapolis, MN. This compre¬ 
hensive four-day seminar 
provides a background in 
microprocessor fundamen¬ 
tals and troubleshooting 
techniques for technicians 
and engineers. Equipment 
familiarization and hands-on 
experimentation are empha¬ 
sized. On-site presentations 
can be arranged. For infor¬ 
mation, contact the Registrar, 
Micro Systems Institute, Gar¬ 
nett, KS 66032, (913) 898- 
6152. 

May-fuly 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
Among the courses to be pre¬ 
sented are "Designing with 
16-bit Micros," "Program¬ 
ming in C: A Hands-on 
Workshop," and "Hands-on 
Unix Workshop." The fee for 
each course is 5895. Enroll¬ 
ment details are available 
from Ruth Dordkk, Inte¬ 
grated Computer Systems, 
6305 Arizona Place, FOB 
45405, Los Angeles, CA 
90045, (213) 417-8888. 

May-July 

Reliability and Maintain¬ 
ability Engineering Insti¬ 
tutes and Short Courses, var¬ 
ious sites throughout the 
U.S. A couple of the pro¬ 
grams to be offered are "Re¬ 
liability Engineering, Testing, 
and Maintainability Engi¬ 
neering" and "Mechanical 
Reliability and Probabilistic 
Design for Reliability—The 
Stress/Strength Interference 
Approach to Designing a De¬ 
sired Reliability into Com¬ 
ponents and Equipment." For 
a complete schedule, contact 
Dr. Dimitri Kececioglu, Col¬ 


lege of Engineering, Aero¬ 
space and Mechanical Engi¬ 
neering Department, Univer¬ 
sity of Arizona, Tucson, AZ 
85721, (602) 621-2495. 

Maying iisf 

Compuworkshops Compu¬ 
ter Seminars for Educators, 

various locations throughout 
California, Among the semi¬ 
nars offered are "Authoring 
Tools and Word Processing 
for Educators" "BASIC Pro¬ 
gramming for Educators," 
"Designing Educational 
Courseware," "Computer 
Literacy for Educators," and 
"How to Set up a Computer- 
based Education Program in 
Your School or District." The 
fee is $50 per course. For de¬ 
tails, contact Compukids of 
Seal Beach, Rossmoor Shop¬ 
ping Center, 12385 Seal 
Beach Blvd., Seal Beach, CA 
90740, (213) 430-7226; West 
Los Angeles, (213) 473-8002; 
Tarzana, (213) 343-4008; 
Rancho Bemardo/San Diego, 
(619) 451-1742. 

May-August 

Conferences and Expositions 
from the Society of Manu¬ 
facturing Engineers, various 
sites throughout the US. and 
around the world. More than 
25 conferences and exposi¬ 
tions are scheduled. For a cal¬ 
endar, contact the Public Re¬ 
lations Department, Society 
of Manufacturing Engineers, 
One SME Dr„ FOB 930, 
Dearborn, Ml 48121, (313) 
271-0777. 

May-August 

Courses in C Language and 
Unix, Concord, MA, Somers 
Point, NJ, and College Park, 
MD. Three five-day courses 
are offered: "C Programming 
Workshop," "Advanced C 
Topics Seminar," and "Unix 
Workshop." For complete de¬ 
tails, contact Joan Hall, Plum 
Hall Inc., 1 Spruce Ave., Car¬ 
diff, NJ 08232, (609) 927-3770. 
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IBM PC/XT COMPATIBLE 


10MB and 20MB WINCHESTER 



Chrislin's 10MB & 20MB Hard Disks 
come with host interface adapter, 
controller, winchester drive, power 
supply and cable. 


Enhance your 
system with a 
CHRISLIN HARD 
DISK SUBSYSTEM 
and 

MEMORY 


256KB to 512KB MEMORY 



Each Chrislin memory comes with an 
RS232C (serial) port, RAM disk 
emulator and 256KB-512 KR of parity 
memory. 


“DEALER INQUIRIES INVITED’ 


DEC LSI-11 COMPATIBLE 


10MB to 140MB 
Q-BUS WINCHESTER 

Each winchester comes with 2MR 
dual drive, double density (8”) floppy 
backup. All systems include controller 
and cabling. 

EMULATION RL02 

10MB Winchester/Floppy (8”) $4495 
20 MB Win Chester/Floppy (8") $4995 
40MB Winchester/Floppy {8") $5995 

EMULATION RK06/RK07 

42MB Winch e ster/ FI op py (8") $6995 
70MB Win Chester/ Floppy (8”) $7195 
140MB Wi nch ester/ Floppy (8") $8195 

Call for pricing on RM02 emulation 
and / or tape backup. 






256KB to 4MB 
Q-BUS MEMORIES 

UP TO 4MB QUAD 

• Control status register 

• On board parity 

• Block mode DMA 

SINGLE QTY. PRICE: 1MB $1975 

UP TO 2MB QUAD EDC 

9 Error detecting & correcting 

• Block mode DMA 

• Battery back-up mode 
SINGLE QTY PRICE: 512K $1495 

UP TO 1MB DUAL 

• Control Status Register (CSR) 

• On board parity generator checker 

• Battery back-up mode 
SINGLE QTY PRICE: 256KB $525 


MICRO COMPUTER 

Cl-MICRO-11 SYSTEM FEATURES 


11/23 PLUS CPU board which Includes two serial lines 
diagnostics and boot or 11/73 CPU 

22 bit addressing backplane and power supply 
256KB - 4 MB of parity memory (Block Move, CSR) 


mini 


RD51, 10MB, 20MB or 40MB 5W’ (13.3cm) 
winchester disk or a subsystem from 10-140MB 

RX50 1.6 MB 5 l /i” (13.3cm) dual mini-floppy disk or 2 MB 
RX02 floppy 

An eight slot quad LSM1 BUS backplane 


STANDARD CONFIGURATION 



LSI 11/23 CPU, 256KB memory, 20MB winchester, 800 KB dual floppy, 2 serial I/O, bootstrap, power supply, 4 x8 backplane 
all in a rack mountable chassis. $6850 


31352 Via Colinas • Westlake Village, CA 91362 
Telephone: 818-991-2254 • TWX 910-494-1253 CHRISLIN WKVG 


"OFFERING QUALITY WITH AFFORRDABLE PRICING" 

Chrislin Industries , 


See us aL NCC 84, 


Booths D353Q and D3532 

Inc. 


RL02, RKD6. RK07, QBUS, LSI, DEC are Trade marks of Digital Equipment Corporation. IBM as a Trademark of International Business Machines. 





























Event Queue. 


May-August 

Digital Consulting Associ¬ 
ates 7 Classes and Seminars, 
various sites throughout the 
US. Bor descriptions of semi¬ 
nars and classes on dBASE n, 
Lotus 1-2-3, database admin¬ 
istration, and other micro¬ 
computer-related topics, con¬ 
tact Digital Consulting Asso¬ 
ciates Inc., 339 Salem St., 
Wakefield, MA 01880, (617) 
246-4850. 

May-August 

Software Banc Seminars, 
various sites in the U.S. and 
Canada. Such seminars as 
"Problem Solving with 1-2-3," 
"dBASE II/ and "Exploring 
Unix" are planned. For infor¬ 
mation and registration, con¬ 
tact Software Banc Inc., 661 
Massachusetts Ave., Arling¬ 
ton, MA 02174, (800) 451- 
2502; in Massachusetts, (617) 
641-1241. 

May-September 

Computer Competence Sem¬ 
inars, Boston University Met¬ 
ropolitan College, Boston, 
MA. This series of hands-on 
presentations is tailored for 
managers who know little or 
nothing about computers 
and for those who wish to 
sharpen their computing 
skills. Some of the seminars 
on the docket are "PCs for 
Improving Financial Analysis 
and Decision Support" and 
"Personal Computers for 
Sales and Marketing Profes¬ 
sionals" Fees range from 


$225 to $595. Tn-house pro¬ 
grams can be organized. For 
details, contact Joan Merrick, 
University Seminar Center, 
Suite 415, 850 Boylston St., 
Chestnut Bilk MA 02167, 
(617) 738-5020. 

May-Septetnber 

Technical and Management 
Seminars for Professionals, 
various sites throughout the 
U.S. Subject areas encom¬ 
pass system-performance 
management, networking, 
personal computing, applica¬ 
tions design and program¬ 
ming, real-time applications 
design, management devel¬ 
opment, and other issues re¬ 
lating to computers. On-site 
seminars can be arranged. 
For a brochure, contact Dig¬ 
ital Equipment Corp., Educa¬ 
tional Services, Seminar Pro¬ 
grams BUO/E58, 12 Crosby 
Dr., Bedford, MA 01730, (617) 
276-4949. 

Tutorial Short Courses from 
Heilman Associates, various 
sites throughout the U.S. 
Among the courses offered 
are "VLSI Design," "Digital 
Control/ and "Error Correc¬ 
tion." Fees are generally $895. 
For a descriptive brochure, 
contact Heilman Associates 
Inc., Suite 300, 299 California 
Ave., Palo Alto, CA 94306, 
(415) 328-4091. 

May-Decemher 

Seminars from the Institute 


for Professional Education, 
various sites throughout the 
U.S. Programs in statistics, 
management, simulation and 
modeling, personal com¬ 
puters, and computer science 
are offered. For an ex¬ 
planatory pamphlet, contact 
the Institute for Professional 
Education, POB 756, Arling¬ 
ton, VA 22216, (703) 527-8700. 

May 10-12 

BYTE Computer Show, Mc¬ 
Cormick Place, Chicago, IL. 
Seminars, product displays, 
and conference sessions are 
some of the highlights of this 
show sponsored by BYTE 
and Popular Computing 
magazines. For complete 
details, contact the Interface 
Group, 300 First Ave., Need¬ 
ham, MA 02194, (800) 325- 
3330; in Massachusetts, (617) 
449-6600. 

May U 

Writing Efficient Programs, 

Mathematics and Science 
Building, Room W-117, Mont¬ 
clair State College, Upper 
Montclair, NJ. Dr. Jon Bentley 
from Bell Laboratories will 
speak on writing machine-in- 
dependent code. He will pre¬ 
sent a general set of rules for 
using this tool and show how 
those rules can speed up a 
program. A subtheme will 
address the problem of con¬ 
verting programming tricks 
into engineering techniques. 
For information, contact 
Gideon Nettler, Department 


of Mathematics and Cor 
puter Science, Montciail 
State College, Upper Monfl 
clair, NJ 07043, (201) 893 

May 13-17 

Computer Graphics '8 
Convention Center, An 
helm, CA. Panel discussion| 
on specific standards, tec 
nical sessions exploring th| 
application of standards in 
working environment, an' 
tutorials explaining sta 
dards will be complemente' 
by an exposition. For detail; 
contact the National Co: 
puter Graphics Associatio 
Department ZF, Suite 60 
8401 Arlington Blvd., Fairf; 
VA 22031, (703) 698-9600. 

May 14-17 

The Twenty-fifth Intern^ 
tional Conference of the, 
sociation for the Develop 
ment of Computer-based Ir 
struct ion al Systems, Hyaj 
Regency Hotel, Columbus 
OH. Guest speakers wij 
focus on the problem of e?| 
changing courseware be 
tween computer system si 
The use of computers, educa 
tion for the disabled, an] 
computer-based instructioi 
in home economics anj 
music are other topics of ir 
terest. Hardware, softwar^ 
and courseware will be der 
onstrated. Program pai| 
tkulars can be obtained fror 
the Association for the Devel 
opment of Computer-baseJ 
Instructional Systems, 40 



PC-MATE SWITCH. *99 50 ! 

Time-saving. Space-saving. Money-saving. 

Our versatile push button PC Mate Switch series lets you connect two printers to 
one computer.. or eliminate forms loading/unloading by keeping iwo dot matrix 
printers stocked.. .or pair one dot matrix printer with a slower Daisy wheel printer 
for finished letters. 

Each PC Mate comes with one input panel connector, 2 output connectors on 6' 
ribbon cables. And for $99.50, they're the best bargains around. Specify model. 
Serial: RS-232/D-25, 20 leads switched. 

Parallel, Centronics 36 pm/20 leads switched. 

For more information, write or call: Hadax Electronics, 79 Hazel Street, Glen 
Cove, NY 11542 (516) 676-7950. 

Sis HADAX The widest switch line in the industry. And growing, 
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pick up your free copy of our frill-color 300-page 
Travel Guide at any Best Western.* It’s loaded 
with maps, photos and details about 3,000 
delightful Best Westerns in 2,100 cities 
worldwide. 

*or send $2 (mailing cost) to 
Travel Guide, P.O. Box 10203, 
Dept. PM, Phoenix, AZ 85064. 

V\ Allow 8 weeks. 


Best 

Western 


1984 

Best Western International 
Road Atlas & Travel Guide 


ASSURED RESERVATIONS 
Stop try *ny Rend WWaro 


| 


Andorra,Aruba, Auscralia,Austria, Baitados, Belgium, Canada, Denmark, Finland, France, Great Britain, Guadeloupe, Holland, Ireland, Italy, 
Liechtenstein, Uaxetnbourg, Mexico, New Zealand, Puerto Rico, Sweden, Switzerland, United States, Virgin Islands tifest Germany 


Instant Reservations 

Make reservations at any 
Best Western, contact your 
travel agent or call toll-free 

1-800-528-1234. 




Western 


WORLDWIDE 

LODGING 
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Some of the 

World's Largest 

computer companies 

Call Us ~ 

for medical syst 
on their machii 



TRS-80 




Why don't you.. 

The reason is simple. We do a better job 
and have mare features than our competitors 

Below are just a handful of our special features. 


• AMA Claim Form * Multiple Providers • Daily Journal 

* Productivity Report • Superbill * Referral Letters 

• RVS/ICDA Codes * Patient Recall ■ Financial Histories 

• Hotline Service • Word Processing • Appt. Reminder 

■ Collection Report * Private A/R Aged 

• Manual & Training System Available • 100,000 Patients 

• 22,000 Patient Appointment System 


Coll your dealer for a FREE demonstration 
or call CM A about our low cost 
"See it in Your office ' 1 


training units. 


<aass 


MICRO COMPUTER DIVISION 

55722 Santa Fe Trail 
Yucca Valley. California 922S4 
|6I9| 365-9718 



In CA (818) 701-6951 

800 - 645-3006 You may order 
the products advertised in this and 
following issues at our Toll Free Order 
desk. 

No shipping charges — Freight Free 
Catalogs on request. 

Toll Free Line compliments of 


Event Queue —— 

Miller Hall, Western Wash¬ 
ington University, Belling¬ 
ham, WA 98225. 

May 14-18 

Auditing in the Contempo¬ 
rary Computer Environment, 
Honolulu, HI. Participants 
will learn a comprehensive 
audit approach for com¬ 
puter-based systems. Topics 
include how to evaluate con¬ 
trols, how to prepare an audit 
report, and how to design a 
program of tests using ques¬ 
tionnaires, checklists, soft¬ 
ware tools, and flowcharts. 
Contact Beth Ann Musto, 
EDP Auditors Foundation, 
373 South Schmale Rd., 
Carol Stream, 1L 60187, (312) 
682-1200. 


May 15 

Breakthroughs in Artificial 
Intelligence, Worcester Poly¬ 
technic Institute Campus, 
Worcester, MA, This ex¬ 
ecutive briefing explores the 
impact of artificial intelli¬ 
gence on corporate strategy. 
Sessions are limited. To re¬ 
serve a space, contact Kathy 
Shaw, Office of Continuing 
Education, Worcester Poly¬ 
technic Institute, Worcester, 
MA 01609, (617) 793-5517. 


May 15-16 

Factory Systems Summit 
Conference, Chicago, !L. 
Factory-automation experts 
will discuss total systems in¬ 
tegration and how T to imple¬ 
ment them, new develop¬ 
ments in technology, and 
how to plan for the future. 
For details, contact Lisa 
Caruso, the Yankee Group, 
89 Broad St,, Boston, MA 
02110, (617) 542-0100. 


May 15-17 

Criminal Justice Systems 
Conference, Virginia Com¬ 
monwealth University, Rich¬ 
mond, VA. Presentations and 
panel discussions on recent 
developments in criminal 
justice applications of com¬ 
puter technology are 
planned. Additional sessions 


will address the uses of I 
microcomputers in law en-l 
forcemeat. The fee is $20. In-I 
formation is avail able from I 
Ben Wood, Department of I 
Criminal Justice Services, 805l 
East Broad St,, Richmond,! 
VA 23219, (804) 786^000. 

May 75-17 

Electro/84 and Mini/Micro! 
Northeast/84, Boston, MA.I 
Conference sessions will ad-1 
dress a broad range of topics,! 
including artificial intelli-l 
gence, communications and] 
networks, distributed sys-l 
terns, microprocessor tech-I 
nology, and robotics. For del 
tails, contact Electronic Con-1 
ventions Inc, 8110 Airport! 
Blvd., Los Angeles, CAl 
90045, (213) 772-2965. 

May 15-17 

Micro City '84, Exhibition 
Complex, Bristol, England. 
More than 100 companies 
will exhibit computers, busi¬ 
ness systems, and communi- 
c a tion s e qu ipmen t. For c om-I 
plete details, contact Tomor¬ 
row's World Exhibitions Ltd,, 
9 Park Place, Clifton, Bristol 
BS8 1JP, UK; tel: (0272) 
292156/7. 

May 15-13 

Computacion '84, U.S. Trade 
Center, Mexico City, Mexico. 
Computer equipment, pe¬ 
ripherals, services, and soft¬ 
ware for business will be ex¬ 
hibited. Fbr complete details, 
contact the United States 
Trade Center, Centro de 
Comercio Estadounidense, 
Liverpool 31, 06600 Mexico 
City, Mexico; tel: (905) 
591-0155; Telex; 1773471 
USTCME. 

May lb-18 

Data Communications, Cin¬ 
cinnati, OH. Eighteen major 
topics, including concepts 
and definitions, types of 
data-communications equip¬ 
ment, modems, satellite com¬ 
munications, and protocols, 
will be addressed. Registra¬ 
tion is $695; multiple dis- 
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Byte BookClub" 


POWERFUL TOOLS! 
POWERFUL SAVINGS! 


Fill out the card and mail today! If the card is missing, write to: 

BYTE BOOK CLUBj" P.O. Box 582, Hightstown, New Jersey 08520 

BYTE May 1984 449 


t Best and newest books from All publishers! Books are se¬ 
lected from a wide range of publishers by expert editors and con¬ 
sultants to give you continuing access to the best and latest books in 
your field. 

• Big savings! Build your library and save money tool Savings range 
up to 30% or more off publishers' list prices—usually 20% to 25%. 

• Bonus books! You will immediately begin to participate in our Bo¬ 
nus Book Plan that allows you savings up to 70% off the publishers' 
prices of many professional and general interest books! 

0 Convenience! 14-16 times a year (about once every 3-4 weeks) you 
receive the Club Bulletin FREE. It fully describes the Main Selection 


and alternate selections. A dated Reply Card is included. If you want 
the Main Selection, you simply do nothing—it will be shipped auto¬ 
matically. tf you want an alternate selection—or no book at ail—you 
simply indicate it on the Reply Card and return it by the date speci¬ 
fied. You will have at least 10 days to decide. If, because of late deliv¬ 
ery of the Bulletin you receive a Main Selection you do not want, you 
may return it for credit at the Club's expense. 

As a Club member you agree only to the purchase of three additional 
books during your first year of membership. Membership may be dis¬ 
continued by either you or the Club at any time after you have pur¬ 
chased the three additional books. 


Why YOU should Join the Byte Book Club now! 


SOFTWARE ENGINEERING: A 
Practitioner’s Approach By R. 

S. Pressman 

507/813B $34.95 

(Counts as 2 of your 3 books) 

INTERACTIVE PROGRAM¬ 
MING ENVIRONMENTS By D. 

R- Barstow 

038/8566 $34.95 

(Counts as 2 of your 3 books) 

GUIDE TO THE ISM PER¬ 
SONAL COMPUTER By W. Si- 

konowte 

574/847 $19.95 

PROGRAMMING LAN¬ 
GUAGES: Design and Imple¬ 
mentation, 2/e By T. W. Pratt 
582879-GB $29.95 

(Counts as 2 of your 3 books) 

THE CP/M BIBLE: The Au¬ 
thoritative Reference Guide to 

CP/M By M, Waite 

582917-7B $29.95 

(Counts as 2 of your 3 books) 


AN INTRODUCTION TO V1SI- 
CALC 1 IHATR1X1NG FOR AP¬ 
PLE® AND IBM* By H, Anbarlian 
016/054 $22*95 

APPLE PASCAL By P Luehrmann 
491/712 $20.00 

BUILD TOUR OWN 2-BO 
COMPUTER—and—ZBO USERS 
MANUAL. By 5. Garcia &'J. Carr 
582337-3B $29,90 

(Counts as 2 of your 3 books) 

1NG SYSTEMS ByM. D^hmk^ 1 " 
150/710 $16.95 

THE MCGRAW-HILL COM¬ 
PUTER HANDBOOK By H. 

Helms 

279/721A $79,50 

(Counts as 3 of your 3 books) 

SYSTEMS PROGRAMMING 
FOR SMALL COMPUTERS By 

D. H. Marcellus 

582937-1B $26.95 

(Counts as 2 of your 3 books) 


MICROCOMPUTER GRAPHICS 
AND PROGRAMMING TECH¬ 
NIQUES By H. Katzan, Jr. 

582576-7 $22.50 

BASIC: GETTING STARTED By 

W. S. Davis 

582355-1 $6,95 

PRINCIPLES OF INTERACTIVE 
COMPUTER GRAPHICS, 2/e By 

W. M. Newman & R. F. Sproull 
463/387B $36.95 

(Counts as 2 of your 3 books) 

THE SMALL COMPUTER CON¬ 
NECTION By N. L. Shapiro 
564/124 $15,95 

COMPUTER PROGRAMMING 
FOR GRAPHICAL DISPLAYS 

By D. Ryan 

582931 2B $26.95 

(Counts as 2 of your 3 books) 

CIARCIA S CIRCUIT CELLAR, 
Volume 3 By 5. Garcia 
109/656 $15.95 


A PROGRAMMER’S VIEW OF 
INTEL 432 By E, Organick 
477/191B $29.95 

(Counts as 2 of your 3 books) 

DATABASE DESIGN 2/E By 

G, Wiederhold 

701/326B $33,00 

(Counts as 2 of your 3 books) 

CONVERSION OF COMPUTER 
SOFTWARE By J, R, Wolberg 
582588-0 $19,95 

THE C PRIMER By L. Hancock & 
M. Krieger 

259/8IX $16.95 

INTRODUCING THE UNIX 
SYSTEM By H. McGilton & R. 
Morgan 

450/013 $18,95 

BOWKER/BANTAM 1984 
COMPLETE SOURCEBOOK OF 
PERSONAL COMPUTING By R. 

R. Bowker 

582915-0 $24*95 


<!V. 

!S| 


if you Join now for a trial period 
and agree to purchase three 
more books—at handsome 
discounts—during your first 
year of membership. 
(Publishers' prices shown) 
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counts are available. For com¬ 
plete details and registration 
forms, contact Data-Tech In¬ 
stitute, 386 Franklin Ave,, 
FOB 569, Nutley, NJ 07110, 
(201) 661-2300. 

May 16-1S 

Teaching Math with Micro¬ 
computers, Marriott Hotel, 
Miami, FL. This program, 
sponsored by the National 
Council of Teachers of Math¬ 
ematics (NCTM), is designed 
to inform elementary, inter¬ 
mediate, and secondary 
school mathematics teachers 
how to effectively use the 
microcomputer as a class¬ 
room tool. For further infor¬ 
mation, contact NCTM, 1906 
Association^Dr., Reston, VA 
22091, (703) 620-9840, 

May 19 

The Seventh Annual Show 
& Tell Microcomputer Con¬ 
ference, University of Okla¬ 
homa Mathematics and 
Physical Science Complex, 
Norman. Computer hobby¬ 
ists are invited to speak brief¬ 
ly, demonstrate an example 
of their presentation, and 
answer questions. For details, 
send a self-addressed, 
stamped envelope to Show & 
Tell, Dr, Richard Andree, 
University of Oklahoma, 
Mathematics Department, 
601 Elm St,, Norman, OK 
73019. 

May 20-23 

The Fourth Annual Con¬ 
ference of the Association of 
Human Resource Systems 
Professionals, Hyatt Regen¬ 
cy, Fort Worth, TX, Round¬ 
table discussions will address 
topics related to the theme 
"People, Data, and Sys¬ 
tems . . , Putting It All 
Together" Embracing cross- 
disciplinary concerns and 
emphasizing the practical re¬ 
quirements of successful 
human-resource informa¬ 
tion-system development, 
discussions will explore net¬ 
working, vendor evaluation, 
and time management. For 


complete details, contact 
HRSP Inc., 3051 Adeline St., 
Berkeley, CA 94703, (415) 
548-1364. 

May 20-23 

Personnel Data Systems' 
1984 Annual Users Confer¬ 
ence, Fairmont Hotel, Dallas, 
TX. On-line software demon¬ 
strations and sessions on Per¬ 
sonnel Data Systems' prod¬ 
ucts highlight this convoca¬ 
tion. Contact Personnel Data 
Systems Inc., 15 East Ridge 
Pike, Conshohocken, PA 
19428, (215) 828-4294. 

May 20-23 

The Thirteenth Mid-Year 
Meeting of the American So¬ 
ciety for Information Sci¬ 
ence, Indiana University, 
Bloomington. The theme for 
this meeting is "The Micro 
Revolution: Implications for 
the Information Age." Joseph 
Weizenbaum, author of Com¬ 
puter Power and Human Reason 
and a professor of computer 
science at Massachusetts In¬ 
stitute of Technology, will 
speak. For more information, 
contact Stephen Harter, 
School of Library and Infor¬ 
mation Science, Indiana Uni¬ 
versity, Bloomington, IN 
47405, (812) 335-5113. 

May 20-25 

The Fburth Jerusalem Con¬ 
ference on Information Tech¬ 
nology—JOT, Jerusalem, 
Israel. Papers, panel discus¬ 
sions, workshops, and ex¬ 
hibits will*emphasize soft¬ 
ware engineering and man¬ 
ufacturing related to the 
theme of this international 
event, the "Next Decade in 
Information Technology." 
The fee is $225. Isratech '84, 
the national exhibition of 
high technology, runs con¬ 
currently with JCIT For infor¬ 
mation on Isratech '84, con¬ 
tact the Government of Israel 
Trade Center, 350 Fifth Ave,, 
New York, NY 10118, (212) 
560-0660. For details on JCU, 
contact the Fourth Jerusalem 
Conference on Information 


Technology, POB 29313, 61292 
Tel Aviv, Israel; tel: (03) 
258-535. 

May 21-22 

Evaluating Decision Support 
Software: Personal Com¬ 
pute^ Mainframe, and Dis¬ 
tributed Applications—A 
Managerial Perspective, 
New York Hilton, Rockefeller 
Center, New York City. This 
conference will explore the 
influence of new develop¬ 
ments in end-user comput¬ 
ing, software design, distrib¬ 
uted decision support, local- 
area networks, microcom¬ 
puter technology, fourth-gen¬ 
eration languages, and artifi¬ 
cial intelligence. Further in¬ 
formation is available from 
the DSS Conference, 215 First 
St., Cambridge, MA 02142, 
(617) 547-5061. 

May 21-23 

AAMS1 Congress 1984-The 
Third Spring Joint National 

Congress, Hilton Hotel, San 
Francisco, CA. Invited and 
contributed papers, special 
sessions, tutorials, reviews, 
panel discussions, and dem¬ 
onstrations will focus on the 
applications of computers 
and information technology 
and systems to all fields of 
medicine. Program sponsors 
include a dozen professional 
organizations that have 
joined the American Associa¬ 
tion for Medical Systems and 
Informatics (AAMSI) in pro¬ 
ducing this three-day pro¬ 
gram. For particulars, contact 
AAMSI, Suite 402, 4405 East- 
West Highway, Bethesda, 
MD 20814, (301) 657-4142. 

May 21-23 

Data Processing for the Non- 
Data Processing Executive, 
Part 2, Miyako Hotel, San 
Francisco, CA. This is the 
second part of a program that 
addresses microprocessor 
and database technology, 
packaged software, and data 
communications. It's de¬ 
signed for people with a 
basic understanding of elec¬ 


tronic data processing. In- 
house presentations are 
available. Register with the 
American Management As¬ 
sociations, POB 319, Saranac 
Lake, NY 12983, (518) 891- 
0065. 

May 22-24 

Softwest '84, Denver Mer¬ 
chandise Mart, Denver, CO. 
This conference and exhibi¬ 
tion features educational semi¬ 
nars, lectures, and panel dis¬ 
cussions on software, equip¬ 
ment, and peripherals for 
Apple and IBM computers. 
For information, contact the 
Colorado Conference Group, 
Suite C, 3312 Cripple Creek, 
Boulder, CO 80303, (303) 
499-1034. 

May 22-25 

COMDEX Spring, Georgia 
World Congress Center, At¬ 
lanta. For details, contact the 
Interface Group, 300 First 
Ave., Needham, MA 02194, 
(800) 325-3330; in Massachu¬ 
setts, (617) 449-6600. 

May 22-26 

Micro Expo '84, Palais des 
Congres, Paris, France. Man¬ 
ufacturers and vendors of 
hardware, software, periph¬ 
erals, and accessories for the 
microcomputer market will 
attend this conference and 
exposition. For details, con¬ 
tact Sybex France, Centre 
Paris Damnesnil, 4 Place Felix 
Eboue, 75583 Paris Cedex 12, 
France. In the U.S., contact 
the International Show Coor¬ 
dinator, Sybex Inc., 2344 
Sixth St., Berkeley, CA 94710, 
(415) 848-8233. 

May 22-26 

Oficomp Korea 84—The In¬ 
ternational Korean Office 
and Information Manage¬ 
ment Exhibition and Confer¬ 
ence, Korea Exhibition 
Center, Seoul, South Korea, 
Exhibits will include demon¬ 
strations of computers, com¬ 
munications equipment, and 
business machines. Contact 
Clapp & Poliak International, 
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PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 

ALL RETURNED MERCHANDISE SUBJECT TO A tO% RESTOCKING FEE. 

ADD r0% FOR NET TERMS 

PRICES GOOD IN UJ. ONLY. 
PRICES REFLECTED IN THIS 
SECTION ARE LOWER THAN FRANCHISE STORES. 



PERSONAL 

COMPUTER 

Special 
of the 
Month! 


WE TEST EVERY COMPUTER SYSTEM BEFORE WE SHIP IT! 

SPECIAL OF 
THE MONTH! 

© TAVA PC 

TM 

Desk Top IBM PC* Compatible Computer 128K 
RAM. Two 320KB Disk Drives, Floppy Disk Con¬ 
troller Video Adapter and Monitor, One Parallel 
Port, Two Serial Ports. System runs DOS I.1, 2.0, 
and CP/M86® CALL FOR PRICE 
Suggested List 52395,00 

Low Price High Quality TAVA Personal Com¬ 
puter Uses The Industry Standard Operating 
Systems: CP/M86? MS DOS® UCSD p-system® 

One year warranty on all parts. Runs most of 
the Software for ISM PC, eg. Lotus 1-2-3? 
dBase If? Wbrds Star? Multi plan? PFS® and 
Thousands more 


)BM PC®COMPLETE LINE 

BM PC 

p4K. Two 320KB Disk Drives, Floppy Disk 
lontrofler. Video Card and High Res 
Monitor 52599.00 

4ARD DISK SYSTEM FOR IBM PC 

I256K IBM PC® 360KB Disk Drive, FDC, 
I0MB Hard Disk \A//Contrailer Cabinet Gon¬ 
dolier & Software, Video Card and Monitor 

$3999.00 

lard Disk Sub-System for IBM PC By 
TAVA CORP-- 51275.00 



fUS 1-2-3 SOFTWARE 


5399 


^gg 


FLOPPY DISK DRIVES For IBM PC 
\DD ON DRIVE FOR PC Jr,® . , CALL 


PANDON 

M-10Q-2 DS/DD 


ELIMLtNE 320KB 
|Y TAVA CORP. 


CALL 


5199 


PRINTERS 


IK I DATA 

32A. 

3A ,... 

34AP parallel. 

34AS serial 

2A. 

BA . ... 

JROTHER 

HR-25 . 

3alsywriter Daisywheel 

Winter. 


5429.00 

5669.00 

5999.00 

$1099.00 

$525.00 

SS99.00 

$799 

$1099.00 


4EC 


5PINWRITER NEC 



7710-1 . 

$2095 

3510. 

$1495 

77T5-I . 

$2295 

3515. 

$1495 

7 7301 

$2095 

3530 . 

$1695 

77201 

$2695 

3550 , 

11995 

7725-1 

$2695 

PC8023A . . 

$ 595 


COMPANY SHOWROOM 

WALNUT CREEK, CA 

(415) 945-8011 


TAVA PRODUCTS 


Composite Hi Res Green Monitor $189,00 
TTL Hi Res Green Monitor $ 199.00 

Add 515 for Amber 

TAVA RGB Color Monitor . . 1599.00 
No Glare 

Color Graphics Card CALL 

Monochrome Card . . . CALL 

Floppy Controller. $199.00 

Floppy & Video Controller . . CALL 

AST RESEARCH 

lO Plus-Parallel & Serial Port, Clock 
Calendar W/Bat. back-up. Superdrive 

Superspool . $ 199.00 

Combo Plus—256K, Parallel & Serial Port, Clock 
Calendar W/Bat back-up. Superdrrve 
Superspool $450,00 

Mega Plus—512K, Parallel & Serral Port, Clock 
Calendar W/Bat. back-up , $999.00 

QUADRAM 

Quad Board - 256K, Parallel Port, Serial 
I/O Clock Calendar with battery backup 

$450.00 

5I2K Ram with Serial I/O 5799.00 

CONOGRAPHIC 

Colored . $995.00 

HERCULES GRAPHICS CARD 

This card gives you 720x350 

graphics. $499.00 

BIG BLUE $479,00 

HAYES MICROCOMPUTER 
PRODUCTS 

Micramodem 300 baud . $299.95 

Smartmodem 1200 baud. $529.95 


Circle 93 cm Inquiry card. 


MONITORS 


AMDEK 

3QQA 5199.00 

300G $169.00 

310 A 5199.00 

IV. 


II. 

Ill 


$349.00 

$699.00 

$399,00 

$1199.00 


cippkz 


APPLE lie 

Computer System Controller. Two Disk Drives, 
Monitor. $1699 


BROTHER, TAVA, NEC, TANDON, 
SHUGART, TOSHIBA, AND OTHER 
MFGR. PRODUCTS AVAILABLE!! 


CompuShack 

HIGH TECHNOLOGY • LOW PRICES 


CALL fOR STORE 
LOCATION 



COMPANY SHOWROOM 

TUSTIN, CA 

(714) 730-7227 


714 ) 261-1000 

Ml ARMSTRONG, IRVINE. CA 92714 

E ADQU A If T£ R SjTELEX: 11T66 7 —ANSWER RACK! COMPOS HACK IRIN 


-fflM PC is a registered trademark C F l@M Com 
MBASE ll is s registered tfAderrwk of ASHTONTATE, 

LOTUS ]-Z-3 is a registered trademark of Lotus Development 
Vttirdstar, Speltstar Maiimergi? are nrmtenetf trademarks pf Micropu imernaUDr^r MS-DOS n. a registered trademark or Micmiort Carp 
ViSKic is 3 registered trademark of Vtsltorp UCSDp is a registered trademark of Someth Miuosys 


Muti|pian is 3 registered trademark of Microsoft Corp 
PFS a 3 registered trademark of Software Publishing Co 
CP/.M®6 is 3 legistered trademark pf Digital Research. 
MS-DOS n. a registered trademark or Microsoft Cotf 
UCSDp is 3 registered trademark pf Softeth Microsystems 


PRODUCTS AND PRICES NOT AVAILABLE 
AT ALL STORES 


ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 




































































Event Queue. 


POB 70007, Washington, DC 
20088, (301) 657-3090. 

May 23 

Breakthroughs m Artificial 
Intelligence, Loews Summit, 
New York City- For details, 
see May 15. 

May 23-24 

Autoxnach-Australia '84, 
Royal Hall of Industries, 
Showground, Sydney. This 
trade show serves to update 
Australian manufacturing in¬ 
dustries on automated, in¬ 
tegrated factory systems in¬ 
corporating numerically con¬ 
trolled machinery, CAD/ 
CAM, and robotics. For de¬ 
tails, contact Mr. Greco, 
Howard Rotavator Pty, POB 
82, Parramatta 2150, New 
South Wales, Australia; tel: 
630-1231; Telex: AA21328. In 
the U.S., contact SME World 
Headquarters, One SME Dr., 
POB 930, Dearborn, MI 
48121, (313) 271-1500. 


May 23-24 

Distribution/Computer Expo 

'84, Hyatt Regency, Chicago, 
IL, This is said to be the larg¬ 
est exhibit of computer sys¬ 
tems and services for the 
transportation, distribution, 
logistics, and warehousing 
industries. Entrance fee per 
person is $35. Registration 
brochures are available from 
CS Report Inc,, POB 453, Ex¬ 
ton. PA 19341, (215) 3637156. 

May 23-24 

The 1984 Trends and Appli¬ 
cations Conference, National 
Bureau of Standards, Gai- 
thersbuig, MD. Presentations 
will address current systems 
and applications as well as 
research into advanced con¬ 
cepts relating to the theme, 
"Making Database Work." in¬ 
formation can be obtained 
from Trends and Applica¬ 
tions 84, POB 639, Silver 
Spring, MD 20901, (301) 
921-3491. 


May 23-25 

Data Communications, Fort 
Lauderdale, FL. For details, 
see May 16-18. 

May 23-25 

The Eighth Conference on 
Computer Applications in 
Radiology, Stauffer's River¬ 
front Towers, St. Louis, MO. 
Patient information systems, 
personal computers and 
computers for the private of¬ 
fice, teleradiology, computer- 
assisted instruction, and ar¬ 
tificial intelligence are a few 
of the topics to be covered. 
Exhibits are included. The fee 
is $350. For details, contact 
American College of Radiol¬ 
ogy, 20 North Wacker Dr,, 
Chicago, IL 60606, (800) 
227-5463; in Illinois, (312) 
236-4963. 

May 23-25 

The Third Annual European 
Semiconductor Industry 
Conference, Hotel Kemp in¬ 


ski, Berlin, West Germany. I 
International industry lead-1 
ers will discuss issues facingl 
the semiconductor industry. [ 
Contact Barbara Chupp,| 
Dataquest Inc., 1290 Ridderl 
Park Dr , San Jose, CA 95131, | 
(408) 971-9000. 

May 24 

The Selection, Care, andl 
Feeding of Consultants,! 

College of Management,! 
Georgia Institute of Technol-I 
ogy, Atlanta. This coursel 
teaches business people with! 
limited time and resources! 
how to define problems and! 
how to locate the trained con-1 
sultant for the job. Office! 
automation and productivity! 
are a few of the problem! 
areas to be considered. The! 
course fee is $175. Contact! 
Elaine Hadden Nicholas, 1 
partment of Continuing Edu~] 
cation, Georgia Institute 
Technology, Atlanta, GAl 
30332-0385, (404) 894-2547. 


Easy to install P.C. Kit | |^1VT 

»,H d °J S aSSemble ^^- 


Kit includes. -g 

Attractive Sturdy Case ^5 iVE^ 

H.D, Power Supply with Built In Fan T ^| 

Detachable Low Profile Keyboard ^ ^ 

Mother Board fully wave soldered, stuffed & tested 

* With Disc Drive Controller Card 

* 5 Expansion Slots 
128 K 

Teac 55B {DSDD-48 TPI) 

Complete instructions 8 documentation 


Products' 

1-714-953-7411 ’ 


Color Graphics Card with 
Printer Port 

Disc Drive Controller Card 

* ‘NOTE: Static & Dynamic Ram in Stock 


Dealer Inquiries Invited 



3 Vi " 

Tabor 

Drive 


Just Plug In 



5Va" 
y- 5 Teac 

5 FD55B 

Z 48TPI 

Just Plug In! 




Laser Va High 

‘ SSDD 48TPI 
163 KB 
40 Track 
with Patch 

3Vi" Apple 

.tv*. 

V» e SSDD 



gmm 

— 


Products 


2 in 

1 Apple 
Acts As 

2 Drives 

48TP! Drive 

Double Sided Drive By LASER 

Costs much less than 2 Drives DSDD-48TPI 

Disc Drive ControlI Card 
in stock also! 



* .vs 



LASER 
FULL 
HIGH 

143 KB SSDD-48TPI 
35 Track 



THE 

DOUBLE 

2-Vi Hi. Drives 
in one case. 


Disc Drives Sim Electronics 

fOr 13439111th 

aA Edmonton Canada T5E4ZY 

Commodore o 4 4034750555 

* Eagle, IBM, Apple. Apple HE, and Commodore are all registered trade marks of Eagle. ISM. 


LASER MICRO SYSTEMS 

USA 1-714-953-7411 

1701 E. Edinger (Suite J-4) 

Santa Ana, CA 92705 
TLX: 181281 LASER SNA 


TAIWAN 

P.Ch Box 26 264 
Taipei, Taiwan ROC 
TLX: 12318 EOINTCOL 
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"95% of 

all PC information 
management needs 
can be handled 
by DATAEA5E." 

Ira Krakow, Independent Consultant; 
Business Computer Systems Reviewer 


DATAEA5E — The totally integrated 
information management system that 
delivers ease-of-use without 
compromising power. Join the 
corporate clients that are turning to 
DATAEA5E to get their information filed, 
sorted, analyzed and reported. 


•AT&T 

• Chemical BanK 

• Exxon 

• General Electric 
•IBM 

• Proctor & Gamble 


• Prudential Life 

• Stanford 
University 

•Touche Ross 

• United 
Technologies 


If you can read, 

you can build a powerful application with 

DATAEA5E 

for a free demonstration diskette, call: 

800-243-5X23 



Software Solutions, Inc, Milford, CT 06460 * Telex 703972 


5ee us at COMDEX Booth 4710 








Circle 311 on inquiry card. 


Event Queue 


MICRO CONTROLLED 
DIGITAL DATA RECORDER 



FEATURES: 

Microprocessor controlled 
data buffering * Buffers 
data in RAM • Data 
comes in at any standard 
baud rate, plays back at 
any baud rate (switch able) 
« Tape runs only during 
block record/playback • 
RS232 input/output 110/ 
220 v ac or 12 v dc * 12 


MB per tape side * Uses chrome oxide audio cassettes * Has 
hold-off during playback via GTS line • No data hotd-off during 
record. 


May 26-27 

The Third Annual Toronto 
PET User's Group (TPUG) 
Conference, Constellation 
Hotel, Toronto, Ontario, 
Canada. This program con¬ 
sists of formal speeches, 
product exhibits, and a 
trader's comer for used com¬ 
puter equipment. For infor¬ 
mation, contact Chris Ben¬ 
nett, TPUG Business Office, 
1912A Avenue Rd., Toronto, 
Ontario M5M 4A1, Canada, 
(416) 782-9252. 


APPLICATIONS: 

PROCESS CONTROL * POINT OF SALE * TELEPHONE 
SWITCH LOGGING (SMDR) * INSTRUMENTATION * DIAG¬ 
NOSTIC SUPPORT • PROGRAM LOADING • DATA LOGGING, 

BUFFERED VERSION MODEL PD1-BF.$595.00 

NON BUFFERED VERSION - MODEL PD-1....... $335.00 


TO ORDER, DIAL: 
(201) 356*9200 



Middlesex, N.J. 06846 


BEFORE YOU BUY 
CABLE ASSEMBLIES, 



CHECK UNDER THE HOOD! 


DATA SPEC 1 " 1 cable assemblies are the very best. Each cable 
is fully shielded to exceed FCC EMI/RFf emission requirements. 
Furthermore, the unique P.D.T. technique is employed beneath 
the hood shield for maximum integrity under the most adverse 
conditions. DATA SPEC 1 " 1 was the first to use the P.D.T. pro¬ 
cess, and cable assemblies constructed with P.D.T. carry a 
lifetime warranty. DATA SPEC 1 * 1 has interface cables for all 
your requirements: Modems, Monitors, Disk Drives, and much 
more. Insist on DATA SPEC 1 " 1 cables in the bright orange 
package. Available at better computer dealers everywhere. For 
more information, call or write: 


18215 Partbenia Street, Northridge, CA 91325 (818) 701-5853 


May 29-32 

Gulf Coast Computer and 
Office Show, New Orleans, 
LA. Speakers, technical ses¬ 
sions, and product displays 
will highlight this exhibition, 
Bor full details, contact Gulf 
Coast Computer and Office 
Show, 119 Avant Garde Cir¬ 
cle, Kenner, LA 70062, (504) 
467-9949, 


May 29-june 1 

The Technical Manager in a 
Dynamic Environment, San 

Francisco, CA. The fee for 
this short course is $875. Ad¬ 
vanced registration is re¬ 
quired. For information, con¬ 
tact Continuing Education in 
Engineering, University of 
California Extension, 2223 
Fulton St., Berkeley, CA 
94720, (415) 642-4151. 

May 3l-}une 2 

Personal Computer and STD 
Computer Interfacing for 
Scientific Instrument Auto¬ 
mation, Blacksburg, VA. This 
workshop provides hands-on 
experience in wiring and test¬ 
ing interfaces. The fee is $395. 
For more information, con¬ 
tact Dr. Linda Leffel, C.E.C., 
Virginia Polytechnic Institute 
and State University, Blacks¬ 
burg, VA 24061, (703) 961- 
4848. 


June 1984 


June 

Continuing Engineering 
Education Courses from 


George Washington Univer¬ 
sity, Washington, DC, 
Courses include "Improved 
CAD/CAM Utilization/' 
"Systems Analysis Tech¬ 
niques for Information Man¬ 
agers," and "Algorithm De¬ 
sign for Managers and Entry- 
level Programmers." Tuition 
ranges from $625 to $795. For 
complete course outlines, 
contact George Harrison, 
Continuing Engineering Edu¬ 
cation, George Washington 
University, Washington, DC 
20052, (800) 424-9773; in the 
District of Columbia, (202) 
676-6106. 


June-August 

Engineering Summer Con¬ 
ferences, Chrysler Center, 
North Campus, University of 
Michigan, Ann Arbor, Topics 
include aerospace, chemical, 
computer, information, con¬ 
trol, electrical, nuclear, marine, 
metallurgical, mechanical/ 
automotive, and industrial 
engineering. Courses will also 
be offered in written com¬ 
munications and optical 
technology. A continuing edu¬ 
cation unit is awarded for 
every ten hours of attendance 
and students are awarded cer¬ 
tificates indicating the number 
of units earned* Lecture notes 
are provided. Fees range from 
$450 to $1000, depending 
upon course length* Room 
and board are additional. Ibr 
more information, contact 
Engineering Summer Con¬ 
ferences, 200 Chrysler Cen¬ 
ter-North Campus, Univer¬ 
sity of Michigan, Ann Arbor, 
MI 48109, (313) 764-8490. 


June T-3 

The First Annual Computer 
Country Fair & Exposition, 

New Hampshire Voc-Tech 
College, Stratham. Demon¬ 
strations and displays of 
computer hardware and 
software for home, personal, 
and business uses will be fea¬ 
tured* Adult admission is 
$2.50. For more information, 
contact Julianne Cooper, 
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Here’s what you can do! 


Application Creation 

FORMULA II™ 

The Application Creator 


Professional 
Software 
for the 
Software 
Professional 


The first and only Application Creator—a do-it-your¬ 
self concept for office automation. FORMULA 11 lets you 
define your files, forms, menus, and reports—FORMULA 
11 then creates your program, FORMULA II includes a 
Database manager with an English Query language and 
a Form/Report Creator with word processing features. 

Communications 

ASCOM™ 


ASCOMtw is the most versatile asynchronous com¬ 
munication package for microcomputers on the market. It 
features interactive, menu-driven, and batch operations; 
supports auto-answer and auto dial modems; includes 
most popular protocols; provides network simulation; 
and many other options.Xerox Corporation, NCR, Mon¬ 
roe Systems for Business, and the big 8 accounting firms 
use ASCOM™ 


3ync 7com™ - A bisynchronous communication 
package! hat will ue configurable for a variety of systems 
and includes a flexible Interface to the operating system. 
2780/3780/3270 protocols available on microcomputers 
with appropriate hardware. 


DMA products operate on 
the full range of 
Z80, 8086, 8088 processors, 
including the IBM-PC 


termcom™-a configurable terminal emulator 
allowing any persona! computer to emulate most conversa¬ 
tional and selected block mode terminals with asynchron- 
ous communications. Available December 1983_ 

Utilities 

EM80/86™ 

This software emulator lets you use eight bit software 
on sixteen bit microcomputers without hardware modifi¬ 
cations. 


The 8086 O.S. Converter™ 

CP to MS—Permits execution of Digital Research's 
CP/M-86 programs under Microsoft's MSDOS (or 
PCDOS), 

MS to CP—Permits execution of MSDOS programs 
under CP/M-86, 

UT-86™ 

This package of user-friendly utilities for the IBM Per¬ 
sona) Computer and similar systems includes copying, 
directory sorting, patching, and a general purpose tile 
print utility. 


Coming Soon 

DMA. U C"™ —A "G" language compiler which will gen¬ 
erate either Z80 or 8086 assembly language code. Due 
to a unique optimization routine which is based upon a 
functional f ‘P-code’' model, the efficiency of DMA.‘‘C M 
will far exceed that of existing compilers. 


yWKM/KMA 

WE SPEAK YOUR LANGUAGE WE SPEAK YOUR LANGUAGE WE SPEAK YOUR LANGUAGE 

DYNAMIC MICROPROCESSOR ASSOCIATES, INC. I 
545 FIFTH AVENUE, NY, NY 10017 
Dealer Inquiries only • (212) 687-7115] 


Circle 141 on inquiry card. 
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Event Queue 


Cooper/GK, 41 Front St., 
Exeter, NH 03833, (603) 
778-0344. 

June 2-3 

The Ninth NJ-NY-CT Micro¬ 
computer Show & Flea Mar¬ 
ket, Me ad owl and s Hilton 
Hotel, Secaucus, NJ. More 
than 250 vendors will display 
computer equipment, parts, 
supplies, software, and ac¬ 
cessories, Admission is $6, 
Contact Ken Gordon Produc¬ 
tions, FOB 13, Franklin Park, 
NJ 08823, (201) 297-2526. 

June 4-5 

Electronic Motion Control 
Association Seminar, Chi¬ 
cago , 1L. This educational 
program combines tutorial 
sessions with technical paper 
presentations. Devices and 
systems will be displayed. 
R>r details, contact the Elec¬ 
tronic Motion Control 
Association, Suite 1200, 230 
North Michigan Ave,, 
Chicago, 1L 60601, (312) 
372-9800. 

June 4-6 

Advanced Project Manage¬ 
ment, Berkeley, CA. The fee 
for this short course is $645. 
Advanced registration is re¬ 
quired. Contact Continuing 
Educat ion in E ngineering, 
University of California Ex¬ 
tension, 2223 Fulton St., 
Berkeley, CA 94720, (415) 
642-4151 

June 47 

Electronics in Oil and Gas/ 
U.S„ Convention Center, 
Dallas, TX. This exhibition will 
focus on electronics tech¬ 
nology as it applies to pro¬ 
cessing, production, super¬ 
vision, data control, com¬ 
munications, navigation, 
maintenance, testing, in¬ 
strumentation, exploration, 
and safety. The conference 
program, held concurrently 
with the World Oil and Gas 
Show and Conference, will 
cover telemetry, sensing, 
computers, simulation, and 
automation. Complete par¬ 


ticulars are available from 
Martin C. Dwyer Interna¬ 
tional, 1350 East Touhy Ave., 
Des Plaines, IL 60018, (312) 
299-9311. 

June 4-7 

Robots 8, Cobo Hall, Detroit, 
ML More than 80 industry 
experts will expound upon 
the latest aspects of robot im¬ 
plementation, applications, 
and research. Nearly 250 
builders and suppliers of in¬ 
dustrial robots, related ser¬ 
vices, and components will 
exhibit their wares. For more 
information, contact RT/SME, 
FOB 930, Dearborn, MI 
48121, (313) 271-0023. 

June 4-8 

The Thirteenth Annual 
Meeting of the MUMPS 
Users Group, Adam's Mark 
Hotel, Philadelphia, PA. In¬ 
troductory and advanced 
tutorials on MUMPS pro¬ 
gramming and applications, 
workshops, round-table dis¬ 
cussions, site visits, and for¬ 
mal presentations will be 
offered. In addition, hard¬ 
ware, software, and systems 
will be demonstrated. Con¬ 
tact the MUMPS Users 
Group, Suite 308, 4321 Hart- 
wick Rd., College Park, MD 
20740, (301) 779-6555. 

June 6-8 

Introduction to the Design of 
Fault-Tolerant Microcom¬ 
puter Systems, San Fran¬ 
cisco, CA. This course serves 
as an introduction to such 
major topics in fault-tolerant 
computing as microprocessor 
testing, redundancy tech¬ 
niques, error correction and 
detection, and fault classifica¬ 
tion, detection, diagnosis, 
and recovery. The fee is $650. 
For information, contact 
William C. Dries, Engineer¬ 
ing and Applied Science, 
University of Wisconsin— 
Extension, 432 North Lake 
Si., Madison, W153706, (800) 
362-3020; in Wisconsin, (608) 
262-2061. 


June 6-8 

ACM SIGCOMM '84 Sym¬ 
posium on Communications 
Architectures and Protocols, 

Montreal, Quebec, Canada. 
Address inquiries to Rebecca 
Hutchings, Honeywell/FSD, 
7900 Westpark Dr., McLean, 
VA 22102, (703) 827-3982. 

June 6-9 

The 1984 Rochester FORTH 
Applications Conference, 

University of Rochester, NY. 
An international conference 
now in its fourth year, this 
convocation is appropriate 
for both experienced users 
and newcomers to the 
FORTH language. Invited 
speakers will discuss real¬ 
time systems and FORTH ap¬ 
plications and techniques. 
Contact Diane Ranocchia, In¬ 
stitute for Applied FORTH 
Research Inc., 70 Elmwood 
Ave., Rochester, NY 14611, 
(716) 235-0168. 

June 33-33 

Data Processing for the Non- 
Data Processing Executive, 
Part 2, New York City. For 
details, see May 21-23. 

June 11-15 

Auditing in the Contem¬ 
porary Computer Environ¬ 
ment, New York City. For 
details, see May 1448. 

June 11-15 

Fiber and Integrated Optics, 
Teaneck, NJ. This short 
course explores such fiber¬ 
optic components as single - 
and multimode fiber cabling, 
photo detectors, receiver and 
repeater technology, and 
optical-fiber sensors. The fee 
is $875. For details, contact 
Continuing Engineering 
Education, George Washing¬ 
ton University, Washington, 
DC 20052, (800) 424-9773; in 
the District of Columbia, 
(202) 676-6106. 

June 11-15 

Managing the Audit Com¬ 
puter-based Bank Systems, 
Chicago, IL. A course provid¬ 


ing a comprehensive audit 
approach for evaluating and 
testing controls in com¬ 
puter-based bank systems. 
Information is available from 
Darlene Floading, Bank Ad¬ 
ministration Institute, 60 
Gould Center, Rolling Mead¬ 
ows, IL 60000, (312) 228-6200. 

June 11-30 

Faculty Development Insti¬ 
tute: Retraining in Computer 
Science, Wheaton College, 
Norton, MA. Tire Faculty De¬ 
velopment Institute, made 
up of introductory and inter¬ 
mediate courses, is designed 
to increase educators' capac¬ 
ity to teach computer science 
at the college level. The tui¬ 
tion is approximately $1000, 
with additional expenses for 
room and board. For further 
information, contact Ner- 
comp Inc., 439 Washington 
St., Braintree, MA 02184, 
(617) 848-6494. 

June 12-14 

Advanced Manufacturing 
Systems Exposition & Con¬ 
ference—AMS 84, McCor¬ 
mick Place, Chicago, IL. The 
theme for this event is "The 
Computer: Mind of the Fac¬ 
tory of the Future." Demon¬ 
strations of information and 
automated production sys¬ 
tems directed at the needs of 
manufacturing companies, 
more than 50 conference ses¬ 
sions, workshops, and short 
courses will be featured. 
Some topics of interest in¬ 
clude planning for closed- 
loop systems, software selec¬ 
tion and systems integration, 
systems implementation, 
artificial intelligence, and 
robotics. AMS runs concur¬ 
rently with Info/Software 
(see below). For details on 
AMS 84, contact Clapp Sc 
Poliak, 708 Third Ave., New 
York, NY 10017, (212) 3704100 
or 661-8410. 

June 1244 

Info / S oftware, McCormick 
Place, Chicago, IL. An expo¬ 
sition and conference de- 


456 BYTE May 1984 








We Made It Powerful. 
But We Kept It Simple. 

When you’re cooking up a unique software product, it's not enough to think of all the right 
ingredients. You also have to mix them very carefully. Especially when you're serving the wide variety of 
people who use the IBM personal computer today. 

Until now, if you wanted to use your IBM PC to turn data into meaningful information, you 
had to make an unappetizing choice between two kinds of data base management systems: Multifile 
systems so powerful they're difficult to use. Or single file systems so simple they cant be used to do much. 

Until Power-base™ 

Power-base is the only multifile data base manager powerful enough to get the job done, yet 
simple enough to be mastered in one sitting. Even if you’ve never used a computer. 

There are no languages to learn, no commands to memorize.Tb tell Power-base what you want, 
simply keep choosing from the menu which never goes away, yet never gets in the way Even making a 
selection is simple. You use the same three keys every time.To make a change, you simply make 
another choice. 

And the unique DataZOOM™ gives you the power to 
move rapidly from file to hie, right to the piece of information you need. 

It's hard to make a simpler choice than Power-base. 

Especially with a price so easy to digest: $395. 

Get a taste of Power-base for yourself For a demonstration copy, send us $10. It’s refundable 
when you purchase Power-base at your local participating Computerland or other authorized dealer. 




Requires 25GK for ether IBM PC with 2 drives or XT and compatible* 

IBM Person a l Computer and IBM PC are registered trademarks of cite IBM Corporation. 

Circle IBS on inquiry card. 


F&wer-base and LtataZGOM are 
trademarks of Power-base Systems, trc. 
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QUALITY PARTS AT DISCOUNT PRICES/ 


SUB-MINIATURE 
DTYPE CONNECTOR 


SOLDER HfPE iUB-MINIATURI 
CONNECTORS USED FOR 
COMPUTER HOOK UPS 
OS 15 PLUG U-7 5 
08 15 SOCKET $4.00 
DB 15 HOOD $1.50 
D8-25PLUG $2.75 
Dfl-25 SOCKET $3.50 
DB-25H0QD $1.25 

PARALLEL" PRINTER 
CONNECTOR 

SOLDER StYCE 
.36PIN MALE USED 
ON ■■PARALLEL' 

$5.50 EACH nATACflaLE& - 


FREE 1 FREE! FREE! 



KEY ASSEMBLY 


s KEY 

RELAYS r 

2 AMP i 

1 

1-DO EACH 

MOTOROLA ' 



NORMALLY OPEN SWITCHES 
MEASURES 3 V LONG 


EACH 

CONTAINS 6 SINGLE POLE 
NORMALLY OPEN SWITCHES 
MEASURES 4-LONG 


BCD DIP SWITCH 

10 POSITION ROTARY 
SCREWDRIVER ADJUST;fiKTK 
FITS 6 PIN DIP gg|/ 

$1.85 EACH 


SOLID STATE 


RATED- 

CONTROL- 3.6'GVDC 
L.0AD-120VAC2 AMPS 
TTL compatible 

SI7E: 1'Vu. x H * ]" HIGH 

$3 SO EACH LO FOR $32 OC 


120V INDICATOR 

NEON INDICATOR RATED 
120 V 1/3 W MOUNTS EN 
S/lB" HOLE REO LENS 
75C EACH 10 FQR 37 Q0 
100 FOR S65W1 


MINIATURE TOGGLE SWITCHES 

ALL ARE RATED S AMPS @ 12S VAC 



S.P.D.T. 

(on-on) 

PC STYLE. J 
NON -THREADED! 
BUSHING C3 
7M EACH fj 

10 for j/ m fjJ 

S.P.D.T. 

(on-off-on) 

NON-THREADS D|J 
BUSHING 
PC STYLE 
TS* EACH 
10 FOP IT. OB 



S.P.D.T. 

(on-on) 

PC LUGS. 
THREADED j 
BUSHING 
tl.OO EACH 1 
to FOP UJCflU 
TM FOR ISO QO 


S.P.D.T. 
(on-oH-on)^ 

SOLDER LUG 
TERMINALS 
|l-» EACH 

10 FOR SO 00 
I DO FDR tflOM 

D.P.D.T, 

(on-on) 

SOLDER LUG , 
TERMINALS 
*2.00 EACH 
10 FOR StBH) * 
IOC FOR ItHOD 


(ILL ELKTROOKS CORP. 


90S V VERMONT ■ R.O. BOX 20406 ■ LOS AN 


TOLL FREE ORDERS -1-800-826-5432 

(IN CALIFORNIA: 1-800-25^6666) 

AW t HI, OR INFORM AXIOM * ( 218 ) 380-8000 


f OUiihT 


MUM Of!DEB JUJ 
12 SB SHIPPING 
NO C 0 0 J 


EDGE 

CONNECTORS 


•fjTTTTTTTrrrfTTTTrrrnr 

22/44 22/44 GOLD PLATED 
CONTACTS 

156 CONTACT SPACING. 
$2.00 EACH !QFOR$ta OO 


5 STATION 
INTERLOCKING 

MADE BY ALPS 
3 ■ 2PDT AND ^**L„ 
E-6PDT ™ 

SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY 
3 1 ji' BETWEEN 
MOUNTING CENTERS 

52.50 EACH 

5 STATION 

NON-INTERLOCKING 

SAME AS ABOVE EXCEPT 
EACH SWITCH OPERATES 
INDEPENDENTLY 

12.50 EACH 



► Save an average 7* per check with PaperCaper IL 

► Retain your persona! check numbering sequence- 

► Carries 7 personal size checks or 2 letterheads. 

► Minimum width printer 9 W\ 

Durable synthetic paper will last and Last. 

► Check or VISA/Master Card (please give 

card number and expiration date.) 

Services Squared 

Box 2665 • Las Cruces. NM BSOQ«4 


ORDER 
PAPERCAPER II 
AND SAVE! 


Event Queue**- 

voted exclusively to demon¬ 
strations of applications and 
systems software. Main¬ 
frame,, minicomputer, and 
microcomputer software will 
be featured. Info/Software 
runs concurrently with AMS 
84 (see above). Further infor¬ 
mation is available from 
Clapp & Poliak, 708 Third 
Ave, New York, NY 10017, 
(212) 370-1100 and (212) 
661-8410. 

June 22-M 

Update '84, Hyatt O'Hare 
Hotel, Chicago, IL. This 
forum is targeted at the infor¬ 
mation-management and 
micrographics industry. 
Trends in office automation 
technologies and their rele¬ 
vance to imaging and image- 
transmission capabilities will 
be considered along with the 
opportunities and competi¬ 
tive pressures that these 
technologies represent. For 
details, write to IMC Update 
'84, POB 34404, Bethesda, 
MD 20817 

June D -15 

Clinical Laboratory Com¬ 
puters Symposium 1984, 

Towsley Center, University of 
Michigan Medical School, 
Ann Arbor. Contact the Of¬ 
fice of Continuing Medical 
Education, Towsley Center 
Box 057, University of Michi¬ 
gan Medical School, Ann 
Arbor, MI 48109, (313) 763- 
MOO, 

June 13-35 

The Sixth Annual National 
Educational Computing Con¬ 
ference—NECC '84, Univer¬ 
sity of Dayton, OH. Papers, 
workshops, and exhibits are 
designed to promote a higher 
quality of classroom instruc¬ 
tion in educational comput¬ 
ing. Complete details on 
NECC '84 are available from 
Lawrence A. jehn, Computer 
Science Department, Uni¬ 
versity of Dayton, Dayton, 
OH 45469, (513) 229-3831. 

June 13-15 

PC-World Exposition, Mc¬ 


Cormick Place West, Chi¬ 
cago, IL. Further information 
can be obtained from Mitch 
Hall Associates, POB 860, 
Westwood, MA 02090, (617) 
329-8090. 

/urie 14-17 

BYTE Computer Show, Con¬ 
vention Center, Los Angeles, 
CA. For details, see May 
10 - 12 . 


June 14-17 

International Computer 

Show, Cologne, West Ger¬ 
many. Seminars, workshops, 
and hardware and software 
exhibits will highlight this in¬ 
ternational event. The focus 
is on informing users on 
buying-decision criteria, how 
to scrutinize software, and 
how to solve user's needs 
such as customer service, ad¬ 
vice, and spare parts. Contact 
Messe- und AussteDungs- 
Ges.m.b.H Koln, Mes- 
seplatz, Postfach 210760, 
D-5000 Cologne 21, West Ger¬ 
many; tel: (0221) 821-1; Telex: 
8873 426 a mua d, 

June 16 

Writing for the Computer In¬ 
dustry, Plymouth State Col¬ 
lege, Plymouth, NH. Topics 
to be addressed include how 
to write computer-related text 
for an international audience, 
electronic documentation, 
training and linguistic style, 
and how to integrate text and 
graphics. Contact Dr. Sally 
Boland, 5 Reed House, Ply¬ 
mouth State College, Ply¬ 
mouth, NH 03264, (603) 536- 
1550. 

June 17-20 

The Seventeenth Annual As¬ 
sociation for Small Com¬ 
puters Users in Education 
Co nf ere nee. Western Ken - 
tucky University, Bowling 
Green. This Conference will 
focus on academic comput¬ 
ing, robotics, computer appli¬ 
cations in libraries, and the 
effective use and control of 
institutional word process¬ 
ing. Demonstrations and a 
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* IBM is a registered trademark of th# 
International Business Machine Corp. 

** Hayes Smar[modem is a product of 
the Hayes Stack ™ series, a 
registered trademark of Hayo 
Microcomputer Products lttc. 

CROSSTALK Is a trademark of 
Microstuf Inc, 

PC COM 1 is a trademark of 
Rixon Inc, 

A The Source is a servicemark of 
Source Telecomputing Corp. 

3043A © RIXON INC. 1983 

See us Spring Comdex 
Booth 2740 


all 


[he 


The Rixon PC212A... 

The Perfect Modem 
For Your IBM® PC 
l,..Only $ 499 

lie Rixon® PC212A offers you the only 300/1200 BPS full duplex 
nodem with auto dial and auto answer that plugs directly into any of 
the IBM PC® * card slots. Because the Rixon PC212A was designed 
Specifically for the IBM PC, it is loaded with user benefits. 

he PC212A eliminates the need for an asynchronous communications 
dapter card and external modem cable, this 
lone saves you approximately $190. The 
C212A provides an extra 25 pin EIA RS232 
nterface connector, a telephone jack for 
Iternate voice operation, and a telephone line 
ack for connection to the dial network, 
ithout question, the PC212A is the 
ost user friendly, most reliable, and 
'est performing modem for your 
BM PC. An internal microproces- 
,or allows total control, operation, 
nd optioning of the 
C212A from the keyboard, 
user friendly HELP list of 
interactive commands is 
tored in modem memory for 
nstant screen display. Just a 
'ew of the internal features 
e auto/manual dialing from 
keyboard, auto dial the 
ext number if the first 
umber is busy and instant 
edial once or until answered, 
n the event of power disrupt 
ion a battery back-up pro- 
ects all memory in the PC212A. 

.ddition, the PC2I2A is compatible 
»th all of the communication pro- 
Tams written for the Hayes 
maitmodem™**such as 

+Also available 
use with the PC212A is the 

PC COM I,™ # a communications software pro- 
(Diskette) and instruction manual to enhance 
he capabilities of the PC212A and the IBM PC. PC COM 
operates with or replaces the need for the IBM 
synchronous Communications Support Program. The pro- 
Tam is very user friendly and provides single key stroke control of 
uto log on to multiple database services (such as The Source SM& ), as well 
s log to printer, log to file transfer and flow control (automatic inband 
>r manual control). PC COM I is only $49.00 if purchased at the same 
:ime as the PC212A. The PC212A comes with a 2 year warranty. For 
ore information contact your nearest computer store or Rixon 
irect at 800-368-2773 and ask 

[ 


for Jon Wilson at Ext. 472. 


’C212A. 

?C212A WITH 
SYNCH PORT 


..$499. 
..$539. 


SANGAUQ WEST0H 


Schlumberger 


2120 Industrial Pky., Silver Spring, Md. 20904 
301-622-2121 TWX 710-825-0071 TLX 89-8347 


The Rixon PC212A Card Modem 

Another Modem Good Enough To Be Called RIXON 

Circle 336 on inquiry card. 
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site tour are on the docket. 
Contact Dr, Dudley Bryant, 
Western Kentucky Universi¬ 
ty Bowling Green, KY 42101, 
(502) 745-0111, 

June 17-21 

International Banking Con¬ 
ference on Computer Net¬ 
works, HO ton, Tel Aviv, 
Israel, This educational pro¬ 
gram for bankers, corporate 
executives, government rep¬ 
resentatives, and electronics 
manufacturers will center 
around the theme, '"Bank 
Transfers Via Computer Net¬ 
works." Security and fraud 
concerns will also be dis¬ 
cussed, The program will be 
complemented by speakers 
and an exhibition of com¬ 
puter products that support 
networking. For details, con¬ 
tact Nancy Italia, UMB/PSI 
Conference Coordinator, 
Suite 350, 2700 Cumberland 
Parkway, Atlanta, GA 30339, 
(404) 432-2892; Telex: 80-4294. 

June 18-21 

People, Computers, and 
FOETH Programming, 

Humboldt State University, 
Areata, CA. This is a hands- 
on, introductory course for 
individuals wanting to gain 
an understanding of the in¬ 
ternal workings of FORTH 
and enough knowledge to 
write applications programs. 
Prior experience using a com¬ 
puter language is advised. 
The fee is $125 or $175 with 
three quarter hours academic 


credit. Register with Claire 
Duffey, Office of Continuing 
Education, Humboldt State 
University, Areata, CA 95521, 
or call (707) 826-3731. 

June 18-22 

The fourth Annual Notre 
Dame Short Course Series: 
Computers in Biology, Uni¬ 
versity of Nevada-Reno. 
Three concurrent short 
courses on Computers in 
Biology will be offered: 
"Computers in Bioeduca¬ 
tion," "Microcomputers in 
Classroom and Laboratory," 
and "Computerized Data 
Analysis in Biological Re¬ 
search," A computer back¬ 
ground is not required. Most 
days will include lectures and 
hands-on sessions. Tuition is 
$450, Contact Professor 
Theodore J. Crovello, Bio¬ 
computing Short Course 
Coordinator, Department of 
Biology, University of Notre 
Dame, Notre Dame, IN 
46556, (219) 239-7496. 

June 18-22 

Office Information System 
Software, Massachusetts In¬ 
stitute of Technology, Cam¬ 
bridge, MA. This course pro¬ 
vides a systematic treatment 
of the concepts behind the 
design of multifunction office 
workstations, including tech¬ 
nologies, human factors, soft¬ 
ware, and applications gen¬ 
erators. Further information 
is available from the Director 
of the Summer Session, 


Room £19-356, MIT, Cam¬ 
bridge, MA 02139. 

June W-July 27 

Experimental Music Studio, 
Massachusetts Institute of 
Technology, Cambridge. Two 
complementary sessions, 
"Techniques of Digital Audio 
Processing" and "Workshop 
in Computer Music Com¬ 
position" make up this pro¬ 
gram. The former, which 
runs from June 18-29, pro¬ 
vides a technical background 
as well as practical experience 
in digital sound-synthesis 
methods. The latter, which 
begins July 2, gives com¬ 
posers the opportunity to ex¬ 
periment with the computer 
as a musical instrument. 
Both workshops involve lec¬ 
tures, tutoring, and hands- 
on experience. No special 
technical knowledge is re¬ 
quired. Application informa¬ 
tion is available from the 
Director of the Summer Ses¬ 
sion, Room E19-356, Mass¬ 
achusetts Institute of Tech¬ 
nology, Cambridge, MA 
02139. 

June 19-21 

Computerized Office Equip¬ 
ment Expo/Office Informa¬ 
tion Systems Conference— 
COEE/OIS, O'Hare Exposi¬ 
tion Center, Rosemont, IL. 
For information, contact 
COEE/OIS Program Coor¬ 
dinator, Cahners Exposition 
Group, Cahners Plaza, 1350 
East Touhy Ave., FOB 5060, 


Des Plaines, IL 60018, (312) 
299-9311. 


June 19-22 

Percom J 84—The Second In¬ 
ternational Exhibition and 
Conference on Business and 
Personal Computers, Jade 
Ballroom, Hotel Furama In¬ 
tercontinental, Hong Kong. 
Exhibits at this show cover a 
wide spectrum of mini- and 
microcomputers, hardware, 
software, peripherals, ac¬ 
cessories, components, and 
publications. The emphasis 
is on products for the com¬ 
mercial, manufacturing, and 
education industries. Contact 
Ad sale Exhibition Services, 
20/F., Tung Sun Commercial 
Centre, 194-200 Lockhart Rd., 
Wanchai, Hong Kong; Telex: 
63109 ADSAP HX. 


June 20 

How to Document a Com¬ 
puter System, Sheraton 
Commander Hotel, Cam* 
bridge, MA. This seminar 
presents a series of pro¬ 
cedures that covers the sys¬ 
tem-development process, 
including project initiation, 
study, design, programming, 
implementation, and main¬ 
tenance. The fee is $155. Con¬ 
tact Technical Communica¬ 
tions Associates, Suite 210, 
1250 Oakmead Parkway, 
Sunnyvale, CA 94086, (800) 
227-3800, ext. 977; in Califor¬ 
nia, (408) 737-2665. 


**$2395 DEVELOPMENT SYSTEM 


Turns any personal computer Into a complete micro¬ 
computer DEVELOPMENT SYSTEM. Our Integrated corn 
trol/dlsplay program runs under PG/MS-DOS, CP/M, or 
TRS-DOS. and controls the LfDL via an RS-232 port. 


ORION Universal Development Laboratory 


IB/10 &T Ift OhCUlT EMULATOR r 


5 CHANEL S US STATE MlWZl 


EfWM'eEPROM PROGRAMMER'’' 


Up to 128K bytes Of ROM EMULATION (8K 
standard) allows you to make program patches 
Instantly. Since the target ROM socket con¬ 
nects data and address lines to both the 
analyzer and the emulator, no expensive adap¬ 
tors or personality modules are needed, 


The powerful BUS STATE ANALYZER features 
four-step sequential triggering, selective trace, 
and pass ana delay counters. $99 symbolic trace 
disassemblers are available for Z-80, 8048,6500, 
6800, 8031, 8065, 3870. Z-8, 1802, 8088, & 8006. 


The PROM PROGRAMMER also 
doubles as a STIMULUS GENERATOR. 
For a brochure and list of cross 
assemblers call or write: 

1 72 Otis Ave., WoodsHe. CA 94062 ORION 
(41 5) 8S1 -1172 Instruments 


460 BYTE May 1984 


Circle 302 on inquiry card. 












John Rairchild 
likes our style 


DH L/1 Worldwide Courier Express, now makes 
time-critical deliveries overnight throughout the U.S. 



Fairchild, "DHL is the next best 
thing to taking it there yourself," 
From samples to sketches, from 
photos to contracts, DHL delivers 
all kinds of time-critical documents 
and packages overnight across the 
country. 

30,000 locations, 

to 


more places around the world 
than any other express courier. 

Servicing 97% of the ' Fortune 
500" 

DHL's state-of-the-art delivery 
system encompasses 727s, Learjets, 
helicopters and fleets of trucks to 
speed things on their way. 

As John Fatrchiid says, "I like 
their style ” 

For Information, call your local 
office of DHL Worldwide Courier 




To cover the volatile, ever- 
changing world of fashion, "It's not 
enough to be fast," says John 
Fairchild, Chairman, Fairchild Publi¬ 
cations. "You must be accurate 
and reliable." 

That is what has made his 
Women's Wear Daily and W the 
leading barometers of the Ameri¬ 
can fashion industry. 

That same speed and reliability 
have made John Fairchild a steady 
client of DHL. 


© 1993 DHL Airways fnc. 
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June 20-22 

The First International Con¬ 
ference on Computers and 
Applications, Fragrant Hill 
Hotel, Peking, People's Re¬ 
public of China. More than 
100 technical papers on par¬ 
allel processing, database 
systems, local-area networks, 
and distributed processing 
will be delivered at this joint 
technical program sponsored 
by the Chinese Institute of 
Electronics (CIE) and the 
IEEE Computer Society. Con¬ 
ference details can be ob¬ 
tained from the IEEE Com¬ 
puter Society, POB 639, 
Silver Spring, MD 20901, 
(301) 589-8142. 

June 21-23 

The Great Southern Com¬ 
puter Show, \feterans Memo¬ 
rial Coliseum, Jacksonville, 
FL, Hardware, software, pe¬ 
ripherals, accessories, and 
word- and data-processing 
exhibits will be featured. 


Workshops and seminars 
complement the displays. For 
registration information, con¬ 
tact Great Southern Com¬ 
puter Shows, POB 655, Jack¬ 
sonville, FL 32201, (904) 
356-1044. 

June 22 

How to Document a Com¬ 
puter System, Empire Hotel, 
New York City For details, 
see June 20. 

June 25 

How to Document a Com¬ 
puter System, University 
Inn, Pittsburgh, PA. For de¬ 
tails, see June 20. 

June 26-28 

FCExpo, Coliseum, New 
York City. This show is dedi¬ 
cated to the IBM Personal 
Computer market. Exhibits 
by manufacturers, software 
producers, and vendors will 
be complemented by a daily 
seminar program. Contact 


PCExpo, 333 Sylvan Ave., 
Englewood Cliffs, NJ 07632, 
(201) 569-8542, 

June 26-29 

Logo '84 Conference, Massa¬ 
chusetts Institute of Technol¬ 
ogy, Cambridge. Four main 
themes, Logo Learning, 
Learning Environments, 
Technical Forecasts, and Im¬ 
ages of Future Work, consti¬ 
tute the main program. Prod¬ 
uct exhibits will correspond 
with the discussions. Contact 
the Special Events Office, 
Room 7-111, Massachusetts 
Institute of Technology, Cam¬ 
bridge, MA 02139. 

June 26-29 

Using FORTH Effectively, 

Humboldt State University, 
Areata, CA. This is a hands- 
on advanced course on the 
generation and internal 
operations of a FORTH sys¬ 
tem. A mastery of an in¬ 
troductory FORTH course or 


minimum of six months us¬ 
ing FORTH, knowledge of 
assembly language, and 
operating-system principles 
are prerequisites. The fee is 
$150 or $200 with three quar¬ 
ter hours academic credit. 
Registration information is 
available from Claire Duffey, 
Office of Continuing Educa¬ 
tion, Humboldt State Univer¬ 
sity, Areata, CA 95521, (707) 
826-3731, 

June 27-29 

Introduction to the Design of 
Fault-Tolerant Microcom¬ 
puter Systems, Boston, MA. 
For details, see June 6-8. 


July 1984 


July 2-6 

Contemporary Computer 
Auditing: Integrity Controls, 
New York City. This program 
is designed to provide an 


COMPETITIVE EDGE 

P.O. Box 556 Orders 800-336-1410 

Plymouth, Ml 48170 Info. 313-451-0665 

COMPETITIVE EDGE INTEGRATED SYSTEMS 


LDP IINC THUNDER 186™ SINGLE BOARD SOI 86. 256K, COMPUTER.Si 195 

THUNDER 186™ IN 4 SLOT CABINET WITH 2-5" DRIVES. 1995 

THUNDER 186™ IN 4 SLOT CABINET WITH 2-8" DRI VES. 2495 

THUNDER 186™ IN 4 SLOT CABINET WITH 1-8" FLOPP V I 10MP HD.3095 

THUNDER tB6™ IN 4 SLOT CABINET with 1-8'* FLOPPY I 10MB HD..3395 

15 SLOT CABINET AVAILABLE FOR 5300 ADDITIONAL TO ABOVE 

LDP INC LIGHTNING 286™ CPU. I28K STATIC. 2-8" DR5 15 SLT .... _ .4095 

LDP INC. LIGHTNING 1™ 18086) I2SK DRAM. 2-8" DRS 15 SLT.2895 

40 MEGABYTE HARD DISK ADD 52795, 16.5 MB TAPE BACKUP.. 1895 

MANY OPTIONS INCLUDING MULTI USERS, 8 PORT SERIAL BRD. 316 

COMPUPRO® CPU Z™,RAM 17™.DISK I™. I/O 4™.2^8”. CP/M® 15 SLOT 2895 

COMPUPRO* 85/88, RAM 17, DISK 1,1/04, 2-8**, CP/M* ! 5 SLOT.2995 

COMPUPRO* 85/88, RAM 21. DISK 1. SSI. I/O 4, 2-8" CP/M* 8-16™.3695 

COMPUPRO* 85/88, RAM 22, DISK i, SSl, T/O 3. 2-8" MP/M* 8-16™. 4395 

COMP U PRO® 85/88, 2-RAM 22, DISK I. SSI, I/O 3. 2-8" MP/M® 8-16™.5550 

COMPUPKO* CPU68K™,RAM2I™,D15K l™,l/0 4™,2-«" CP/M* 68K™ 3595 
COMPUPRO* 10MHZ 68K, RAM 22™,DISK ]™.l/0 4™ h SSl t 2-8"*CP/M® . .4495 
40 MEGABYTE HARD DISK SUB SYSTEM ADD 12995. 16.5 MB TAPE 1895 

LDP THUNDER 186 SI 195 LIGHTNING I 8MHZJ420 H3MHZ LJ .$520 

LDP 128K DR A M.396 LDP 256K DRAM.636 RAM 67 128K. 725 

LDP72DISKCONT . .220 8 PORT SERIAL .316 HAZITALL.275 

LDP GRAPHICS.396 LIGHTNING 286 ... 1116 S02S7 OPT.495 

MSDOS™far LOMAS225 CCP/M® 86™LATEST280 MP/M* 86™.525 

COMFLTRO CPU Z™ 215 CPU 8086™ A&T .... 495 CP U 60 K™.459 

CPU 8085/808*™... .327 CPU 286™ A&T .... 1196 10MHZ 8086 ........ 561 

INTE R FAC E R 4™ .297 1NTER FACE R 3™ . 459 SYS SU PPORT™... 297 

DISK I A™A&T_459 DISK I™ A&T.327 DISK 3™ A&T.525 

RAM 22™ A&T .... 1155 RAM 21™ A&T.657 RAM 17™.329 

RAM 16™ A&T . . 358 MDRIVE H A&T.995 20 SLT MB.2U 

CP/M 1 * 2.2.,, J J9 CP/M® 8-16™.198 MP/M™ 8^16™ . . .429 

CCP/M® 8-16™ . CALL SPUZ SLAVE.459 12 SLOT MB.139 

TELETEK* HD/CTC™ HARD DISK AND CARTRIDGE TAPE BOARD.. 499 

TELETEK SYSTEM ASTER* ZS0A 64K, DISK CONTROLLER SINGLE BRD .......585 

TELETEK SBC-!I™ DUAL SLAVE 64K AND 2 SERIAL PORTS /USER.1046 


Many terminate, primers, and software packages available. AH prices end specifications subject to 
change without notice. Availability subject to stock on hand. Compuprp is a Godbout Company. 
Compepro is a registered trademark of Cad bout Electronics. CP/M, MP/M, ccpm are either 
trademarks or registered trademarks of Digital Research. Thunder 186. Lightning 1, and Lightning 
20S are trademarks ol LDP fne. MP/M 6-16. CP/M H-16, CCPfM a-16, CPU 2, Interfacer 4, Interfaced. 
CPU -SWMS. CPU 68K, CPU £66, System Support 1. Disk 1, Disk 1A. RAM 21. RAM 22, RAM 17, RAM 16 
are trademarks of Compupro and Godbout Electronics. MSDOS is a trademark of Microsoft. 



Now at your bookstore 


RANDOM HOUSE 


Publishers of The Random House Dictionary 
of the English Language„ Unabridged Edition 
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THE AT&T INTERNATIONAL BUSINESS NETWORK: 


IT COSTS ICSS TO SEND 
YOUR FACTS BY FAX. 


signed contracts almost any¬ 
where in the world. 

This unique ability makes fax 
one of the most exciting electron¬ 
ic mail technologies available today 

All you need is a telephone 
and a facsimile machine. 

And in as little as 25 seconds, 
an exact duplicate arrives at its 
destination. 

With fax, faster is cheaper 

And different machines have 
different capabilities, different 
speeds. 

With the AT&T Network, you 
can transmit up to 400 words on 
a 1-minute call. 

Most telex machines transmit 
at a standard 66 words pa" minute. 

Any fax machine can match 
that rate. And most beat it easily. 

In fact, you can save as much 
as $8.00 per page with AT&T's 
lowest rates compared, 
with sending the same 
page via telex. With 
some fax machines, you 


don't even have to be there, 
They can be programmed 
to transmit during Discount and 
Economy periods. Telex has no 
dally reduced rate periods, 

Since fax is a copy of the 
original, you don't need a typist. 
No special operators. 

And since there's no retyping, 
no redoing of any kind, fax is free 
of transcription errors. 

So if your international 
customer or business associate 
needs a document, a blue¬ 
print, or a signed contract in a 
nurry you can fax it on the spot. 
Transmitting facts with fax. 
Another cost-effective service 
for your business from the AT&T 
International Business Network. 

International service to and from continental US. 
FOR A FREE BROCHURE, CALL TOLL FREE: 

1800874-8000 


AT&T 




m 


TOKYO 


An exact copy of the original. 
That’s fax. And fax is the 
ily system that can transmit 
ueprints, legal documents, and 
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overview of the complete 
computer-auditing environ¬ 
ment, its controls, and the in¬ 
terrelationships, Full details 
are available from Beth Ann 
Musto, EDP Auditors Foun¬ 
dation, 373 Schmale Rd., 
Carol Stream, 1L 60187, (312) 
682-1200. 

July 8 

The Third Annual National 
Conference of the Associa¬ 
tion for Women in Comput¬ 
ing, Holiday Inn Center 
Strip, Las Vegas, NV. The 
conference theme, “Choice 
or Chance in Computing 
Careers/' will be the starting 
point for sessions about 
women entrepreneurs, tech¬ 
nologies in the forefront of 
the eighties, and career de¬ 
velopment. Registration and 
additional information can be 
obtained from Patricia Tim- 
panaro, AWCC '84 Registra¬ 
tion, 40 Main St. #206, 
Stoneham, MA 02180, 

July 9-12 

The 1984 National Computer 
Conference—NCC, Conven¬ 
tion Center, Las Vegas, NV. 
One of the most prestigious 
computer shows, the NCC 
will provide professional- 
development seminars, more 
than 650 exhibits, and near¬ 
ly 100 technical sessions in 
ten program tracks. Contact 
the American Federation of 
Information Processing Soci¬ 
eties Inc., 1899 Preston White 
Dr., Reston, VA 22091, (703) 
620-8926. 

July 943 

Fiber and Integrated Optics, 

San Diego, CA. For details, 
see June 11-15. 

July m2 

Computer-Security Technol¬ 
ogy, University of California, 
Berkeley This short course 
looks into protective technol¬ 
ogies in three general catego¬ 
ries; procedural, hardware, 
and software. A module eval¬ 
uating a computer-security 
program will be included. 


Registration costs $595, 
which includes all materials. 
For details, call or write Con¬ 
tinuing Education in Engi¬ 
neering, University of Cali¬ 
fornia Extension, 2223 Fulton 
St., Berkeley, CA 94720, (415) 
642-4151. 

July 23-25 

Summer Computer Simula¬ 
tion Conference—SC SC '84, 
Copley Plaza Hotel, Boston, 
MA. Technical sessions made 
up of plenaries, papers, 
panel discussions, and a vari¬ 
ety of tutorials will be fea¬ 
tured. Highlights include dis¬ 
plays of simulation com¬ 
puters, simulators, auxiliary 
devices, and software. Spe¬ 
cial sessions will also be held 
on artificial intelligence. Con¬ 
tact Charles Pratt, Simulation 
Councils Inc., POB 2228, La 
Jolla, CA 92038, (619) 459- 
3888. 

July 23-27 

ACM SIGGRAPH '84, Min¬ 
neapolis, MN. This is the 
eleventh annual ACM confer¬ 
ence on computer graphics 
and interactive techniques. 
Refereed technical paper 
presentations, panel discus¬ 
sions, a design show, film 
and video presentations, and 
nearly 30 courses are some of 
the features of this event. 
Course offerings will be 
divided into four categories; 
CAD/CAM/CAE, animation/- 
image synthesis, graphics, 
and general topics. What is 
said to be the first totally 
computer-generated Omni- 
max film will be shown. For 
details, contact SIGGRAPH 
'84 Conference Office, 111 
East Wacker Dr., Chicago, IL 
60601, (312) 644-6610. 

July 23-27 

Advanced Technology: Its 
Impact on International 
Business, Economics, Fi¬ 
nance, and Trade, Miramar 
Sheraton Hotel, Santa Mon¬ 
ica, CA. Speakers at this 
symposium will explore the 
need for cooperation and 


competition with Pacific Rim 
countries in the building of 
su p ercom pu ters. Program 
details and registration infor¬ 
mation are available from 
Charles Partington, West 
Coast University, 440 Shatto 
Place, Los Angeles, CA 
90020, (213) 487-4433. 

July 27-29 

International Heath/Zenith 
U sers' Group Conf ere nee. 
Pheasant Run Resort, St. 
Charles, IL. For details, call 
or write the Heath Users' 
Group, Hilltop Rd., St. 
Joseph, MI 49085, (616) 


The National Cancer Insti¬ 
tute's PDQ database provides 
physicians with up-to-date 
information on the prognosis 
and accepted treatment op¬ 
tions for specific cancers. 
PDQ, designed for use with 
office or personal computers, 
offers several files of informa¬ 
tion, such as treatment 
statements for each type and 
stage of cancer and data on 
active cancer-treatment 
research protocols that are 
open to patient accrual. A list 
of physicians who are 
members of organizations 
that have a special interest in 
cancer-patient care is another 
feature of PDQ, 

Currently, physicians have 
access to PDQ through more 
than 2000 National library of 


July 30-Augusf 3 

Robot Manipulators, Com¬ 
puter Vision, and Auto¬ 
mated Assembly, Massachu¬ 
setts Institute of Technology, 
Cambridge. This short course 
will emphasize ways of de¬ 
veloping strategies for solv¬ 
ing problems in robotic sens¬ 
ing, spatial reasoning, and 
manipulation. Also covered 
is the use of existing indus¬ 
trial robots and binary vision 
systems. Contact the Director 
of the Summer Session, 
Room E19-356, MIT, Cam¬ 
bridge, MA 02139. ■ 


Medicine MEDLARS centers. 
During the course of this 
year, the Institute plans to 
make an expanded version of 
PDQ more widely available 
through the cooperation of 
commercial vendors. Those 
vendors willing to participate 
will receive monthly updates 
from the Institute in 
machine-readable form. The 
Institute will promote PDQ 
among physicians and en¬ 
courage vendors to conduct 
their own promotional ef¬ 
forts. If you're willing to help 
bring this vital service to 
community-based physi¬ 
cians, write to NCI PDQ, 
Room 11A49, Building 31, Na¬ 
tional Institutes of Health, 
Bethesda, MD 20205, for 
more information,■ 


982-3463. 


In order to gain optimal coverage of your organization's com¬ 
puter conferences, seminars, workshops, courses, etc., notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, 
BYTE Publications. POB 372. Hancock, NH 03449, Each month 
we publish the current contents of the queue for the month of 
the cover date and the two following calendar months. Thus a 
given event may appear as many as three times in this section 
if it is sent to us far enough in advance. 


BYTE s Bits 


Database Aids Cancer Iteatment 
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TheV6 diesel 



4 million miles of testing 
made it right. 


Oldsmobile Cutlass Ciera 
makes it great! 



car limited warranty 
the diesel engine 
ig. is covered for 
ySg-K 3 years or 
IJSJ 50,000 miles, 
whichever 
comes first. Sub¬ 
ject to a deduct- 
ible after the first 
12 months' 12,000 miles. 

Test-drive a V6 diesel Cutlass 
Ciera for 1984 at your Oldsmobile 
dealer. The way you’ll feel behind 
the wheel will be the final and 
most convincing test of all. 


seconds and 0 to 50 in 11.7 seconds 
— in a V6 diesel Cutlass Ciera. 
according to test track data. 

The fuel economy? Equally im¬ 
pressive at—43 estimated highway 
and 28 EPA estimated mpgr 

Con clusion: with a high technol¬ 
ogy diesel Oldsmobile, you get both 
spirited performance and money- 
saving economy 

Additional savings with Olds 
Diesel Traveling Package, Now you 

can save S300 compared to the Manu¬ 
facturers Suggested Retail Price of 
the same options purchased sepa¬ 
rately. on V6 Diesel Traveling Package 
equipped Olds Cutlass Ciera models 
with: AM/FM Stereo Radio, Wire 
Wheel Discs, Power Door Locks and 
Crufce Control or Rear Window De- 
fogger. See your dealer for details. 

3-year/50,000-Mile Protection. 

Another plus in the diesel Olds¬ 
mobile. As part of the Olds new 


In the lab and f '\x_ { /if 

in the road—the jwv 
nost thoroughly 
ested engine ever 
iffered by Olds- \0^3 
nobile.Vb engines > \ ' 

vere run non-stop .24 ^ !IIuri . shapr 
lours a day.. .six days pre-comhusiio 
i week,.. for nearly chamber for eft 

wo months. In all, over comburnoi 
LOGO hours of dynamo- 
net er testing of the V6 diesel, Addi- 
ionally, six fleets of over 150 diesel 
/6 vehicles were tested over a 
5-year period.., on the road.. . coast 
o coast. In all, over 4.1 million 
niles of testing. 

Impressive performance and 
\ W\ diesel efficiency through pre- 
cision engineering. The in- 

herent advantages of a diesel 
; \Wut\ were teamed with the 
MSP V balance and smoothness 
of the V-type engine 
configuration. The 
„ results: remarkable y- 

'liter, help -0 to 30 in 5.2 / 

jiiiei operation. fid*/ Ji 


Rotary fuel injection 
pumpprecisely measure 
fuel for each cylinder. 


There is a special feel 
in a diesel 


Use the estimated mpg for comparison , 
Your mileage may differ depending on 
speed, distance, weather. Actual high¬ 
way mileage lower. Estimates lower in 
California. Some Olds mobiles are equipped 
with engines produced by other CM divi- 
s i on s, s ubs i d i aries or affi I i tit ed co mpa n i es 
w or I d w i d e. Se e y o u r de al e r for d e la ih. 


SECONDS 


ifr 1 - H 



\ Xmph\ 

12 

1 14 

116 1 

1 1.n 








IBM APPLE 

•159 00 

*153 00 

*£69.-00 

■343 00 

*199.00 *199 00 

■15900 
*199 00 '169.00 

‘199.00 *199.00 

■15900 
*13500 
■75,00 
‘193.00 *169.00 

■75 OO "75 00 

*75 00 *75.00 

*53.00 *53,00 

*7500 *7500 

■359.00 *5900 

*£6300 
*179 DO 
*375.00 
*159.00 
•319 00 


*79.00 
*09 00 


1.. *379.00 

Bite 3 .»3S9.00 

3.. *599.00 

APPLE Me STARTER PACK 

6 4K Ajuote lie. Disk Orivs & Courier, SO CcMnn 
Card. M-DTBtnr II & DOS 3.3 


IBM APPLE 

•39 DO *7900 

*69 00 *79 00 

‘79.00 ■79.00 

•69.00 *79 00 

*16.00 *16 oa 

■crt OnTntes 


*1949.00 


NEC 

2010/2030.. 

8033 Dot Man*. 

0025 Det Matrix 
3510 SeriBl/latter Okjahty 
3530 Ra< J sHeji l Lfitbaf Ouakty 
7710/7730 SenalJParallet 

OK I DATA 

33. 03. 64, 99. 93. 3350. 3410 

SMITH CORONA 

TP-2 

Tractor Feed 


SnatCat 103 . .... 
Smartest 103/312. 


*379-00 
*669 00 
.*1449.00 
*149900 
*1949 00 


*499.00 

*449,00 


PRINCETON GRAPHICS 

HX-13 RGB .*51? 


.*149.00 


*75 00 


•419,00 

.*349.00 


*109.00 
*149.99 
.*159.99 
.*259.00 
• *4£9 DO 


Canada 

Ontario/Qua bee 

800 - 268-3974 

Other PrauinceaB 00'268-455 9 
In Toronto coll [4lG}6«*fl-0&66 r Dept. 40501 
Order Status Number: B28-0S66 
2505 Pun win Oriva, Unit SB 
Mississauga, Ontario, Canada L5L1T1 


east 

i( 800-233-8950 

In PA call [717 J32 7-9575, Dept, 40501 


In NV call (702)588 5654,Dept. 405 
Order Status Number: 588*5654 
P.O.Box 8689 
Stateline, NV 89449 

No risk, no deposit on C-O-D, orders and no waiting period for certified checks or money orders- Add 3 % [minimum *5) shipping and handli 


Order Status Number: 327-9576 
Customer Service Number: 327-1450 
477 E, 3rd St„ Williamsport, PA 17701 


MEG 3550..... Z ZZZZZZ’ 

■1679 00 

PERCOM/TANOOM 

DISK DRIVES 


5 ft" 32DK Roppy. 

*33900 

5 Med Hard w/ConCrote- 

, GALL 

10 Meg Hard ^Contrails- ....... 

CALL 

15 Meg Herd ^Controller 

.CALL 

2D Meg Hard wComraller. 

.CALL 

AMOEK 


310A, Amber Monitor. 

. *169.00 

DX¥ IDO Ptotter. 

*599 00 


*399.00 

AST RESEARCH 

S>x Psk F^ja. from. 

.*273.00 

Combo Flue IL.from. 

*37900 

Mega Plus from . . 

*309-00 

L/D FVjs ..from. 

*139 00 

OUADRAM 


QMCVtt 

. .*479.00 

Quoctjoand as low as 

*239,00 

Quad 513 Plicae low as. 

*349 00 

Quadbabr.a& taw as 

*219,00 

ChnonografVi. 

*93.00 

Parallel IntarfacE Board 

*99.00 

$ 

I 

1 

5 

.*59.00 

MICROPRO 


WArtfSty/Ma.lMefee. 

*349.00 

tafnStar ....,. 

*399.00 

Spell Star 

*159.00 

CataStflc . 

. .*99.00 

MICRDSTUF 


Crosstalk . 

.*105.00 

MICROSOFT 


Muhiplon.. .. .. 

*159 00 

ASHTONTATE 


dBASE li 

*360 00 

Friday! 1 

*105.00 

ms 


fegylA/nter II 

*349.00 

EasySpeller 

EesyRIar 

*119.00 
*339 □□ 


CONTINENTAL SOFTWARE 

1st Class Masl/Form Letter 

*79 00 

Hone Accountant Pius . 

. .*30.00 


Pflir 

AXIOM 


AT-10Q Atan Interface 

*23900 

CP-100 Parallel interface ____ 

. .*199.00 

AT-046 Imarfacs 

■RRnn 

BMC 

am i«frDr fiiaiit-., *can nn 

EX-90 OtX Matnn 

'2&9.00 

CENTRONICS 


122 FVelL^ 

*299.00 

739-1 Parrttal. 

*109.00 

739-3 Sensl 

*249 00 

C.JTOH 


GcriHa Banana 

■2D900 

FVpwnter B510P . 

*37900 

Pterwruar 1S50P 

*599.00 

A1Q [16 epa] . 

*569.00 

eeoo p . 

*939.00 

F10-4D . 

*999.00 

FID-55 

*140000 

COMfiEX 


CmWtyriter II Letter Quality. 

*490.00 

DIABUO 


620 Latter Quality 

*949.00 

£30 Lfldw 3utility . 

*1749,DO 

DAISY WRITER 


2QOQ 

*999.00 

Tractor Feed.. .... 

*10000 

EPSON 


MX-BOFT, MX-10D. FIX BO RX-BDFT. 

FX-0Q, FX-100 

call 

IPS 


Fhsm BD,. For Confisuraitdris 

. . CALL 

Prism 32 . For Configuradons 

CALL 

MANNESMAN TALLY 

1B0L .... 

*509 00 


on all orders. Larger shipments may require additional charges- NV and PA residents add sales tax. All items subject to availebility s 


price change. Call today for our catalog. 













































































































Koala 


WHILE SUPPLIES LAST! 
ATARI 600XL 
s 149 


Cl541 Disk drive. .... 

Cl 530 OatasEttc 
C153Q Color PnnLet'/PtoccBr. 
M-flOl Dot Printer 

C1536 Dot MatnaVGariaf. 

C1702 Coldr* Monitor . . 

Cl 311 Joystick 

Cl 312 Paddtes . 

CISCO MC Modem 

Cl 650 Auto Modem. 

Logo 64.„ r „.,... 

Pilot 64 . 

Word Pro 64 Plus. 

Parafcl Printer Interface 

Cat Re sett 64. 

Cat FteaiHt Easy . 

Codewriter 64 . 

Quick Brown Fb* . . ... 

MC5 601 Coicr Printer 
CPS 11D1 Daisy FVmtsr... . 
Mapc Voice Speech Module. 

Desk Organizer Lock . 

Vidton TelBctiTTmunicatJDrei. 


1030 Color Printer 
1035 Dot Matrix Fkinter . 

1037 letter Quslity. 

1030 Direct Connect Modem 
1050 Disk Drive. 


PEflCCM 


CX3Q Paddle 
CX40 Joystick...each 
CX77 Touch TeDlFt 
CXBO Trek Ba* 

CXSS Keypad 
4gg Cornmunicator II 
4003 Assorted Education. 
4C11 Star Rattlers 


■1200 
. ■BOO 
*64 GO 
'40 00 
.*105 00 
*239 00 
.*47 DO 
*33 00 
...*29.00 
..*29 00 
*155. DO 
. *79.00 
*GB DO 
*75 00 
*33.00 
*33.00 
*39.00 
*35 00 
*39.00 
*79-00 


AT BB-S1 
AT 60-A1 
AT 00-S1 PD. 
AT 06.-DDA 
RFD 40-51 
RFD 40-A1. .. 
RFD 40 52 
RFD 44-SI .. 
RFD 44-53 


PROFESSIONAL 

SOFTWARE 

Word Pro 2 Plus.... 

ktard Pm 3 Hi* . . 

Word Pro 4 Plus/5 Flus .each. 

pW^o.... 

w*nini6trgtor. .... f . 

pvw.... 


5049 ViaiCalc.. 

7079 Logo. 

7101 Entertainer 

7102 Arcade Ownc 
503 G Dg Dug 

B030 E.T Phone H-ome. 
0031 Ocnkey Kong 
BC33 RbtJOtron 
B034 FW& FtisiEjpn 
BD3G A tan Writer 
B04Q O&nkey Kong. Jk. 
B(>43 Ms Pacman 
8044 Joust. 


TEXAS INSTRUMENTS 


We stock a full inventory of software for Commodore, such 
as: Artworx, Broderbund, Commercial Oata, Creative Soft¬ 
ware, EPYX, HES, MicroSpec, Nufekop, Romox, Sirius, 
Synapse, Thom EMI, Tronix, UMI, Victory, Spinnaker, Rain¬ 
bow & Timeworks 1 


INFO COM 

fork 1,9,3 lAT?AP/C6M/tBM] 
Deadlra [AT/AP/CBM71BM]... 
Enchanter [AT/AFVC0M/I0M] 
Panetfall [AT/AFVC8M/1BM ]. 
Witness [ATOHCBMflGM)... 
Etutnas [AT/AP/CBM/1BM). 


5Vi" MO-1. . 
SVx” MD-2. 

B" FO 1 [55/DO) 
B" FO-2 [DS/OO] 


ATARI/VIC Trak Ball 
Apple Irak Safi 
Apple Adapter 1 
Apple Analpg 


INNOVATIVE CONCEPTS 

ft>n-Rle 10.*3. 

Hip-rvFile 50. *17. 

RifMvRia [4QE3B0G ROM)Holdsr *17. 


p iac.... 

P 15D._______ 

P IfiC._..... 

P 75C. 

PIL Module. 

[ptl. Cassette or PnrtGr ................ 

Ltended Function Module. 

[me Module 

TIMEX/SINCLAIR 

■nax/Sindair 1000 

■nex/Sinciair 2006. 

Elk Memory. 

D40 Fainter.... 


UK 

Atan Latter Perfect CisfcfAQ/GO) 
Atan Letter Fierfsct ROM[40 erf] 
Atan Latter PaHec-t FiOM(0O crij. 
Aten Data Perfect ROM [8D cal} 

Atari SptHI Perfect Otsk. 

Aten Utalrty/M^IMerge 
Apple Letter Perfect 

Appta Data Fterfect. 

Apple |_JK Ut*ty. 

Apple Lower Casa Generator 


3100 Single 

3101 Par 
Joytmsrcl 


Canada 

eaSt Ontario/Quebec 

800-233-89 5 0 800 - 268-3974 

PA «» pi7}327.95 7 S Dept 40501 T * h £ 2£55SKS2Kd501 

Order Status Number; 327-9578 Qrdor St#tua dumber: 528-0856 

Customer Service Number: 327-1450 2505 Own win Drive, Unit 38 

477 E- 3rd St., Williamsport, PA 17701 Mississauga, Ontario, Canada L5L1T1 

CANADIAN ORDERS: All prices are subject to shipping, tax and currency fluctuations. Call for exact pricing in Canada. "— M 

INTERNATIONAL ORDERS: All shipments outside the Continental United States must be pre-pa id by certified check only. Include 3% [minimum 
*5) shipping and handling. 

EDUCATIONAL DISCOUNTS: Additional discounts are available to qualified Educational Institutions. Circle 420 on Inquiry card. 

APO & FPO: Add 3% [minimum *5] shipping and handling. 


west \ 
800-648-3311 


Joystick. 

3-way Joystick „ . 

*; 

. K 

Famous Red Bali 

n 

Ptiwfir Ghp 


BOSS Joystick 

i- 













































































































































































Book Reviews 



Using Computers 
In Clinical 
Practice 

Marc D. Schwartz, 

M.D., ed. 

The Haworth Press, 

New York, 1984, 

510 pages, hardcover, 
$34.95 

Reviewed by 
Evie Wilson 

Are you a mental health 
professional unwilling to ac¬ 
cept the thought of using 
computers to do the sen¬ 
sitive, sometimes intuitive, 
work of psychotherapy? At 
the same time, if your sense 
of futuristic mental health 
practices intrigues you, then 
you would be interested in 
reading L/siVig Computers in 
Clinical Practice. Without 
resorting to a hard-sell ap¬ 
proach, the 66 contributors 
will lead you objectively 
through various steps of get¬ 
ting acquainted with the pos¬ 
sibilities computers offer. In 
what is a surprisingly read¬ 
able format, even humorous 
at times, this book presents 
selected, relatively brief ar¬ 
ticles by experienced mental 
health professionals who use 
computers in varying degrees 
in their practices. 

The articles in this book are 
grouped under 14 topics and, 
fortunately, they do not al¬ 
ways agree with each other. 
The reader is thus exposed to 
various pro and con points of 
view. Nevertheless, the main 
goal of the editor, Dr. Marc D. 
Schwartz, is not to cause 
readers to choose an all-or- 
nothing stance, but to pre¬ 
sent in an unbiased manner 
the experiences, successes, 
and difficulties encountered 
by the pioneers currently in¬ 
troducing computers to the 
field of psychology. Because 
these people are mental health 
professionals first and com¬ 


puter specialists second, they 
tend to discuss the issues 
pertinent to clinical psychol¬ 
ogy using the language of the 
profession even though their 
prime focus, in this book, is 
on technology and comput¬ 
erization. This helps the more 
therapeutically oriented reader 
like myself become more in¬ 
volved, even absorbed, in the 
discussions. 

Some of the articles listed 
in the table of contents that 
immediately piqued my in¬ 
terest were reviews on "A 
Probabilistic System for Iden¬ 
tifying Suicide Attemptors," 
a "Computerized Analysis of 
Verbal Behavior in Schizo¬ 
phrenia," and on a "Direct 
Assessment of Depression by 
Microcomputer," the latter 
being one of several articles 
contributed by the editor of 
this volume. 

This is actually a handbook 
that provides an overview of 
the multiple uses of com¬ 
puter hardware and software 


as they currently apply to 
mental health. For example, 
it includes discussions of the 
time-saving advantages of 
word processing and how to 
preprogram the routine 
phrases or diagnostic defini¬ 
tions necessary for repetitive 
report writing. It covers ex¬ 
tensive considerations of the 
value, drawbacks, and un¬ 
knowns related to com¬ 
puterized assessment, diag¬ 
nosis, and testing procedures 
that have heretofore been 
tedious pencil-and-paper 
methods. 

Seeing the World 

Not all is portrayed as rosy, 
however. The authors raise 
substantive legal, ethical, and 
humanistic questions. For in¬ 
stance, how will a depressed, 
depersonalized client react to 
being assessed by a machine 
rather than a caring human 
being? Will computer-using 
professionals begin to treat 
their microcomputers and 


software as authorities or 
become reluctant to intro¬ 
duce innovation into stable 
programs that have taken 
years to perfect? What hap¬ 
pens to worker satisfaction 
when human interaction is 
exchanged for a full day of 
computer interaction? 

On a more optimistic note, 
how about computerized 
fantasy games in child 
therapy? Or educational sys¬ 
tems for cognitive rehabili¬ 
tation in neuropsychology? 
Self-help via bulk mail? Or 
just plain old improvements 
in billing procedures and 
cash flow for the psycho¬ 
therapist as a small-business 
owner? 

Keeping in Mind 

Considerations are many 
in this relatively unexplored 
area; that is why this book is 
essential. It invites you to be 
aware of various options and 
warnings that you may not 
even have begun to imagine. 
In addition to words of cau¬ 
tion, the contributors also in¬ 
clude helpful suggestions. It 
seems that the editor wants 
to make certain that once you 
invest in a computer, you will 
be able to take full advantage 
of it and not relegate it, un¬ 
used, to a dusty comer due 
to unanticipated frustrations. 
This is reason enough to read 
this book, since your invest¬ 
ment can range from $2000 to 
$ 20 , 000 . 

What are some of those 
suggestions? Consider, for 
example. Parts I and II en¬ 
titled "An Overview" and 
"Dealing With People," re¬ 
spectively. Once you have 
decided to go ahead and 
merge technology with the 
humanities, apparently the 
first roadblock is likely to 
come from other office per¬ 
sonnel and colleagues who 
may feel professionally 
threatened. The authors offer 
insight into this fairly corn- 
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TV% 49| AJVf ■ M# Micromint. Supporting the varied projects that appear in Steve Ciarcia 5 

■ a M9 mm monthly article in BYTE Magazine. "Garcia's Circuit Cellar." Offering a wide 

M range o/ computers and peripherals designed to meet the exacting demands of 

m m ft? 1 v ft ■ ^Mmm the hobbyist as well as worldwide corporate clients. 


TfRM-M |TEST Z8 BASIC SYSTEM COMING SOON! I MICRO D-CAM 

SMART TERMINAL BOARD CONTROLLER NEW!!! FORTH LANGUAGE VERSION DIGITAL TV CAMERA 


\fis featured in Ciamiat Circuit Cellar 
IflyJF Mag aims. January & February 1964 

Iaii you. need to build a Smart Video T&rnunal eguiva- 
■lent to the types advertised for$t,DOQ.QO or more is a 
llemi-Mile ST circuit board, scanned or parallel key¬ 
board. video monitor and power supply 

It Uses brand new Nat'I Semi N5455A Terminal 
I Processor. 

W 24 tines by W characters, 25th revefs^vkteo 
I Sti 

I *» 

h 

p m 

lice: 


> Upper & lowercase. Line (blot*) graphics, 
t Selectable data rale, parity & display options. 

■ Reverse video, half intensity, double height & 

' width, underlined, blinking and/or blank character. 
f> Separate sync or composite YHJeo output. Set) Test 
Term-Mile ST Video Display Terminal Board 

ICC2Z Assembled A Tested .. _S284. 

ICC23 Complete Kll.. 244, 


MPX-16 MICROCOMPUTER 
IBM PC COMPATIBLE 



p featured on the cover of BYTE Magazine. 4/so 
i in Ciarcia S Circuit Cellar November 
fucember 1982 £ January 1993 

e Computer With A Split Personality 
I-Use if as an IBM PC look alike that directly boots 
I PC 005 ll.and accepts all expansion boards 
I designed for the IBM PC 
I Use it as a powerful &QBB single board computer 
I for al l your OEM applications. Jost add serial ler- 
I minal, disk dove and power supply. Directly boots 
ICPYM-86. 

i the MPX-16 in the form that best meets your 
ids or budget. As a bare board, as a wave soldered 
|ard that contains air components less tCs, as an 
sembled and Jested circuit hoard or as a complete 


Directly boots PC DOS 1.1 and CP/M-86 
t IBM PC software executes with no 
KJificafoms. 

IBM PC bus compatible + 9 expansion slots 
pile! BOBS 16-bit microprocessor 
Ip&jnal Intel B0S7 math coprocessor. 

I56K bytes on board memory 

lip to one megabyte of system memory. 

I p tn 64K bytes of system ROM/EFRQM. 

IR5-232C Serial & 3 Parallel I/O ports 
frisk controller tor 5 W or 8" drives, 
xteen levels of vectored interrupts. 

(-16 Circuit Board Assembled 


1/64 K RAM. 

. $rt s 200. 

d 100 quantity price. 

906. 

X-1E Circuit Board A&ambted 


V.258N HAM. 

1.400. 

X-1G Sem i -Kit (wave soldered circuit 


ioard w/all components | Less ICs_ 

595, 

nplele Kit of ICs w/2$5K RAM. 

595 

K-15 Unpopulated (hare| PC Board_ 

3QQ 

M-96 Operating System + Manuals,.. 

SO. 

IMS Switching Power Supply........ 

300. 

K-16'technical Reference Manual.... 

50. 

MS Metal Enclosure with Fan. 

300. 

dun TM100-2 Double Sided.'DensHv 


irive. 

300 

PC Keyboard Interface Adapter. 

100. 

tping & handling additional on all 


1PX-W orders 



C is a [ratiemart o i InHernafconai Business Machines fnc 
J-B6 e a iradema/h ot Digital Research lm. 
la trademark aJZilog Inc 
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As featured in Ciarcia's Circuit Cellar. 

BYTE Magazine, July A August 1981 

The ZB> Basic System Controller is an updated version 
ol our popular BCCD1 Hie pnee has been reduced 
and features added. The entire computer rs 4" by 4Vf 
and inefudes a tiny BASIC interpreter, up to 6K bytes 
of RAM and EPROM, one RS-232C serial port with 
switchable baud rates and two parallel parts. BASIC 
or machine language programming is accomplished 
simply by connecting a CRT terminal Programs can 
be transferred to 2732 EPROMs with an optionaf 
EPROM prog rammer for auto start applications. Addi¬ 
tional ZB peripheral boards include memory expan¬ 
sion. senal and parallel I/O, real time clock, an A/O 
Converter and an EPROM programmer 

* Uses Zitog Z8 single chip miemprocessoa. 

• Data and address buses available tor 124K memory. 

• Can be battery operated. 

* Cross assemblers for various computers 

BCCtl Assembled A Tested. SI 49. 

New Low Price 


28 MEMORY. I/O EXPANSION. 
CASSETTE INTERFACE 


*8K bytes ot additional RAM or EPROM. 

• Three additional 8 bit parallel pons. 

• Cassette interlace—30D baud KC Standard. 

• Software real rime clock. 

BCC03 W/4K RAM Assembled A Tested.5150. 

8 CCQ4 w BK HAM Assembled & Tested ... 1 BO 


28 EPROM PROGRAMMER 


• Transfer BASIC ot Assembly Language application 
programs from RAM to 2716 or 2732 EPROM 

• Comes with programming & utility routines on 
EPROM. 

• Requires BCC03 ZS Expansion Board for operation. 

BCC07 Assembled & Tested. SI 43. 


28 ANALOG TO DIGITAL 
CONVERTER 


• Uses Analog Devices 75811C. 8-channel 8-bil 

• Adds process control capability to the Z8 system 

• Over 1.000 conversions per channel per second 

• Monitors 8 analog signals in one of two 10v ranges 

BCC13 Assemble cf 4 Tested ... 5140. 


28 SERIAL EXPANSION BOARD 


• Adds additional RS-23ZC and opto-isolated 20 ma. 
current k»p serial port to the ZB System 

• Runs at 75 to 19.200 baud in all protocols. 

• Comes with listings ot sample serial 1:0 routines 

BCCQ8 Assembled & Tested .. .SI 60. 


Z81GK MEMORY EXPANSION 
BOARD 


• Add up to 16K of additional memory. RAM or 
EPROM, to your Z8 System Controller In any 
multiple. 

• Accepts 2016. 6116,2716. or 2732 memory types 

• Four 16K cards may be installed on the ZS System 
bringing the total memory to 64K. 

BCC14 Assembled A Tested w 6K RAM .SI20 

BCC16 Asscm b lad & Tested w>16K RAM. 155. 


OF THE 28 


With the new ZB with on hoard 4K FOFETH you can 
program nigh speed control luncbuns in a lew simple 
high level language commands. Perfect for data 
reduction, prpeess control and high speed control 

applications 

BCC20 Z8F FORTH Microprocessor chip . 
60021ZBF FORTH System Controller 

$150. 

(This board is a BCC11 with a BCC20 
installed) 

Assembled $ lEsted. 

. 260. 

Z8 CROSS ASSEMBLERS 

From Mam Resources 

IBM PC. APPLE, 6502 Systems 5V*1 


DP'Hll2.2B ,i . 

$ 75, 

From Alien Ashley 

THS-BOModelUIINorthsterSW. 

78. 

CP/M 2.2 6 . 

156. 



As featured in Ciarcia's Circuit Cellar 

BYTE Magana, September £ October 1983 

GIVE YOUR COMPUTER THE DIMENSION OF SIGHT 

• Interprets, enhances and stores images 

• 256 >: 128 digital image sensor. 

• Plug-in boards for the IBM-F*C. APPLE II + or e 

• Software includes utilities for auto exposure, 
multi-level greyscale, screen dump and image 
enhancement 

• Includes interface card, 4 fool extension cable 
camera assemoly. manual, and software on 
diskette 


28 FIVE SLOT MOTHER BOARD 


• Expand your Z8 BASIC System with minimum 
effort. 

• Contains live slots complete w>44 pm connectors. 

MB02 Assembled & Tested..$69. 

TRIPLE VOLTAGE 


POWER SUPPLIES 


+5V @ 300 ma. -H/-12V @ 25 ma. 


UPS01 Assembled $ Tested . 

.$35, 

UPS02 Complete Kit. 

. 27. 

+5V @ 1 Amp. +1ZlF@ .5AmpiL -12V@50ma. 

UP8D3 Assembled A Tested . 

. 60 

UPS04 CompletH Kit.... 

. 50. 


SPEECH SYNTHESIZERS 


DCOl 18 M PC Assembled 5 Tested. .. $299- 

DC82 IBM PC Complete Kit. 264. 

DC03 APPLE II Assembled & Tested. 299. 

DC04 APPLE I f Complete Kit. 264 


300 BAUD ANSWER/ 
ORIGINATE MODEM KIT 



As featured in Ciarcia's Circuit Cellar 
BYTE Magazine. March T 983 

Micramlnft latest 306 Baud Modem Kit is crystal 
controlled, uses the Tl TMS9953? 1C. contains tusl 
25 parts and requires no calibration or adjustments 
Use with acoustic coupler or in direct connect mode 



MICROVOX TEXT-TO-SPEECH 
SYNTHESIZER 


MDQ4 Complete Kll as shown.S6Q. 

MQG5 Transformer lor Direct Conned Mode .. 9. 

AC01 Acoustic Coupler Kit... 20. 


E-Z COLOR GRAPHIC 
INTERFACE WITH SPRITES 


APPLE tl EZ Color plug in board with Graphics 


Editor on 3.3 disk 

EZOT Assembled & Tested.$150. 

EZ02 Complete Kll . 125. 


As featured in Ciarcia Is Circuit Cellar 
BYTE Magazine September, October 1982, 

Mtemvox is a second generation professional voice 
quality texMo-speech synthesizer that is easily inter¬ 
laced to any computer, modern, R5-232C serial 
or parallel output device and provides speech of 
unbelievable clarify. 

• Unlimited vocabulary 

• 64 programmable inflection levels 

• 6K text-lo-speecft algorithm. 

• Full ASCII character set recognition and echo 

• R5232C and parallel output. 

• 1000 character buffer, 3000 optional 
■ Adjustable baud rates (75-9600) 

• Spelling output mode 

• 7 octave music and sound effects 

• On board audio amplifier & power supply. 


• X-On/X-0ff handshaking 

MVtn Assembled wilftlK buffer.$299 

MVQ2 Complete Kll with IK butter . 219 

Add 515.00 for 3K butler option. 


APPLE il E-Z Color Plus 

• Allows the use of a single monitor or TV set 

EZtl Assembled A Tested w Graphics Ed itor $260. 
KRELL mGO for E-Z Color and E-Z Color Plus 

Supports Sprite Graphics. 

£221 Kreil LOG 0 w.-tu IL documentation ....... $09. 

Animation Software lor E-Z Color Plus 

• Draw with Sprites using Joystick or Koala F'ad 

• Animate Sprites from your own BASIC program 

EZ21 Animation Software ...$49. 

S10Q E-Z Color Graphics Board 

• With sound generator 8 joystick interface 

• MBASIC Graphics Editor on B" diskette 

EZ04 Assembled $ Tested . ... $269. 


MICRQMtNT INC, 561 Willow Avenue , 

Cedarhurst , NY 11516 

To Order: Calf Toft Free 1 - 800 - 645-3479 

For Information Calf : 1-516-374-6793 


Call: Monday-Friday, 9-5 PM 


VOTRAXSC-OIA PHONETIC 
SPEECH SYNTHESIZER 1C 


The SC-D1A Speech Synthesizer is a completely self- 
contained solid state device that phonetically syn¬ 
thesizes continuous speech ot unlimited vocabulary. 
Used In our Microvox and Sweet-talker 


SCfftA Quantity 1-99 . $44. ea. 

MJ0+ . ...... 32.ea 

1BBO+ .. 24. ea. 























































































Book Reviews 


mon reaction and suggest 
ways of introducing your 
new ideas in stages that are 
easier to accept. 

In addition, precautions 
are raised in Parts I and II 
regarding facets of profes¬ 
sional computerization that 
have apparently thwarted 
more than a few enthusiastic, 
though uninformed, poten¬ 
tial computer users. First, 
although computers have the 
capacity to capitalize tremen¬ 
dously on the power of infor¬ 
mation, they can be subject 
to inconvenient program¬ 
ming limitations. Second, 
you may need to learn how 
to program your own soft¬ 
ware, because ready-made 
software is not always avail¬ 
able or appropriate to specific 
needs* Finally you are made 
aware that contracting a pro¬ 
grammer to develop an oper¬ 
ational program is very dif¬ 
ferent financially from re¬ 
ceiving a functional program* 
The former means simply 
that the program runs* The 
latter means the programmer 
stays on the job long enough 
to work out unforeseen bugs 
in the system, A misunder¬ 
standing of this contractual 
wording can result in a $40- 
per-hour charge for program 
modification costs until all 
the data is printing the way 
you want it. 

For those readers who are 
employed by larger opera¬ 
tions than private practice, 
such as hospitals, com¬ 
munity-planning agencies, or 
mental health centers, this 
book contains valuable ad¬ 
vice from those with previ¬ 
ous experience. The authors 
emphasize that clinicians 
must be quite familiar with 
the computer systems in 
their agencies in order to 
adequately input their pro¬ 
gramming needs. Otherwise, 
programmers and adminis¬ 
trators could set up programs 
that are not relevant to clini¬ 
cians' information needs or 
are not sensitive to the 
human elements in thera¬ 


peutic work. Then the result 
is potentially more, mean¬ 
ingless paperwork for the 
clinician, or you are stuck 
with a system that is woefully 
underused by the agency* 
The writers of the "Adminis¬ 
trative and Clinical Informa¬ 
tion Management" chapters 
are both helping other pro¬ 
fessionals in the field to avoid 
the pitfalls they have experi¬ 
enced and expressing satis¬ 
faction with their accom¬ 
plishments* 

Selected articles in "Choos¬ 
ing a Computer" continue in 
the effort to offer guidance* 
Although the language in 
this article includes more 
technical terms than in any 


other portion of the book, it 
should not deter you. Yet this 
is the next to last of the 14 
sections, so if you have read 
thus far and are ready to 
choose your computer, you 
need to know, in spite of 
technical terms, such con¬ 
siderations as how an Apple 
II compares with a Vector 
2600. 

Broadening Horizons 

I recommend reading this 
book candy-box style. Pick 
out intriguing articles for the 
pure enjoyment of learning 
more about some fascinating 
applications of computers in 
mental health* Did you know, 
for instance, that computers 
can be programmed to re¬ 
spond as Rogerians, or Ges¬ 
talt or Rational Emotive thera¬ 
pists? To date, these artifidaJ- 
intelligenee therapists are not 
the real thing, though, A set 
of repetitive Yes statements 
by a human tester elicits a 
series of hilarious, though 


empathic, reflective-listening 
statements from the com¬ 
puter* Did you know a 
Lithium Information Center 
exists? Or that computers are 
beginning to read minds by 
decoding brain-wave pat¬ 
terns that are produced by 
merely thinking of a word? 
You say, shades of 1984? 
Perhaps—but what about 
disabled people whose 
perfectly good minds are 
trapped in bodies that cannot 
move well enough to speak 
or write? A final chapter 
undeT "Other Issues" dis¬ 
cusses tax tips for computer 
owners—another reason to in¬ 
vest in this book before com¬ 
puterizing your profession. 


Few Criticisms 
As I read, I carefully 
watched for drawbacks in Us¬ 
ing Computers in Clinical Prac¬ 
tice , though, I must admit, I 
really couldn't find many. It 
seems to contain something 
for everyone ranging from 
the uninitiated to those with 
serious purchasing inten¬ 
tions. If anything could have 
been expanded, however, I 
would have liked to have read 
more about client reactions, 
e.g*, case studies, articles by 
clients, and quotes* I found 
one of the most engaging ar¬ 
ticles to be "A Computer 
Assisted Therapy Game for 
Adolescents; Initial Develop¬ 
ment and Comments" be¬ 
cause it did briefly cover 
clients' behaviors and atti¬ 
tudes* Other articles that 
brought in clients' reactions 
to some extent were those on 
self-help sex therapy and a 
review of "Talking to a Com¬ 
puter About Emotional Prob¬ 
lems." I had hoped the chap¬ 


ter "Eliza and Her Offspring" 
might satisfy my desire to 
hear from clients, but as I 
read on I discovered Eliza is 
herself (itself?) an artificial- 
intelligence psychology pro¬ 
gram. 

In sum, this book is out¬ 
standing and timely. It is a 
thorough overview that is 
both easy and enjoyable to 
read. It is well bound and 
clearly printed on nonglossy 
pages. It contains references 
at the end of many chapters 
as well as an extensive, cate¬ 
gorized bibliography. Because 
of the overall writing style, 
the novice as well as an ex¬ 
perienced user can learn a 
wealth of information almost 
effortlessly* 

According to one article, it 
seems that during the 1970s 
panels designed to discuss 
computer use by the Ameri¬ 
can Psychological Associa¬ 
tion were not very well at¬ 
tended. In 1980, however, 
these panels drew huge 
crowds of new computer 
owners who, having pur¬ 
chased the hardware, needed 
someone to show them what 
to do with it. Conclusion; 
computers are a growing 
facet of the mental health 
practice. If you are a clinician, 
it is time to find out what you 
may not already know, and 
Using Computers in Clinical 
Practice is an excellent first 
step, ■ 


Line Wilson (POB 258, GilsumA 
NH 03448) is a psychotherapist, 
a clinician at a mental healthl 
service, and a professor of psy- 
chology at Hawthorne College ml 
Antrim, New Hampshire. 


BYTE is always looking for 
qualified hook reviewers. 
Submit queries and proposals 
accompanied by a resume, 
writing samples, or a list of 
computer-related interests 
and expertise to BYTE's Book 
Review Editor, POB 372, 
Hancock , NH 03449 . 


Contracting a programmer 
to develop an operational 
program can result in a 
misunderstanding that is 
largely financial. 
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Each full color print is U in. x 14 in., including a 11/2 in. border, and is part of an 
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original painting on museum quality add-free paper, and is personally inspected, 
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Software Piracy 


$25 


# 10 Programming Route 
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#15 Software $25 
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APPLE/ 

FRANKUN 


ASHTON-TATE 

dBase II...$ Call 

ASPEN/WANG SOFTWARE 

Gramma I ik.S 60 

Proofreader. 42 

BE AG IE BROS. 

Apple Mechanic.t 22 

DOS Bos*. 17 

Utility City... 22 

BR ODER BUND 

Bank Street Writer ... $■ 45 

General Ledger w/AP, 305 

Payroll . 275 

CD EX 

Visiodc Training.S 45 

CENTRA! POINT 

Copy II +■ .S 34 

CONTINENTAL SOFTWARE 

Home Accountant ... $ 49 

DIGITAL RESEARCH 

& Excellent selection on 
current and the exciting 
new products.S Coll 

DOW JONES 

Market Analyzer.S 245 

Market Manager _ 219 

Microscope. 525 

LIVING VIDEO TEXT 

p Think Tank.S 99 


— 

-\ 

d-BASE II 
CORNER 

Ande non-Bell 

Abstat... £ 

Call 

Ash ton-Tate 

d-Base ll .{ 

m 

FPL . 

410 

Friday.. 

179 

Fox & Cellar 

Quick Code.1 

175 

D Util. 

58 

Human Soft 

d-Bose Plus S 

90 

Sensible 

pD-Programmer ... S 

Coll 

Software bone 

d-Bose II 

User's Guide, 
w/ d Base II 

Purchase ,.....$ 

15 

w/o d Base II 
Purchase. 

20 

Tylog Systems 

d-Bo-se Window .. % 

159 

d Base Door .$ 

Call 

"Aff above avaifabfe 

on PC-DOS 

> 


@ Check Oryx’s 
New Ad Listings! 


ORYX 
SYSTEMS 

QUALITY DISCOUNTS 

Circle 428 for Hardware/Peripherals. Circle 429 for Software, Circle 430 for May Specials on Networking. 


LOGO CORNER 

Krell logo....... I 75 

Terrapin.$ Coll 


MICROPRO 

Wordstar (Special 
wf CP/M Card, 

70 col. A 64 K). % Call 

Infostar (Includes 
CP/M, 70 col . 64K]„J Call 
Pro Pak 

(WS/MM/SS/Index).. 399 

MICROSOFT 

Cabo!-80.I 499 

Fortran-00. 145 

TASC Compiler . 119 

A.LD.Sl .. 79 

Mgltiplon (DOS)...... 165 

OMEGA 

locksmith . S 79 

PEACHTREE.S Call 

PENGUIN SOFTWARE 

Complete Graphics ... i 50 
Graphics Magician ... 39 

Complete Graphics/ 

Apple Tablet. B6 

SIERRA ON-LINE 

Home word ,.I Call 

SOFTECH 
Basic Compilers 
Runtime ... . S 169 

Sof teach . 94 

UCSD P system Set 469 

SOFTWARE PUBLISHING 
PFS; File, Gr, Rep eo £ 79 

SUPERSOn 

Basic Tutor .$ 79 

Fortran. 299 

All Other*.S Coll 

SYSTEMS PLUS 

landlord. % 375 

VISICORP 

Vtafcolc III or IIEJ £ 165 

Vi schedule . 195 


CP/M 

SOFTWARE 


FORMATS AVAILABLE 

All prices below are far 0" 
standard Other formats ore 
available. Some formats sub¬ 
ject to Download fee and 
require minimum 2 weeks 
for delivery. Please inquire. 

COMPUV1EW 

'V-Edii 8080 Z8Q, 

IBM/PC... % 130 

'V-Edit CP/M 86, 

MS DOS . 160 

p Systran.. 99 

DIGITAL RESEARCH 
'Pascal MT + W/5PP .. $ 309 
DR Assembler 1 Tools , 149 

CP/M 2.2. 125 

C Basic 2. 95 

PL/1-00. 375 


DIGITAL RESEARCH [Confdl 

to Personal Basie ....... 120 

p CP/M Plus 3.0.. 262 

to CP/M Gold Cord.$ Call 

Access or Display Mgr 299 

C Longuage/compiler 260 

Concurrent CP/M 2.0 . Call 

All r - 06 Version 

of Above.. S Coll 

INFOCOM 

'Deadline...S 49 

'Slarcross ........_ 39 

'Suspended. 39 

*Zorm. I. El. Ill (each) ... 39 

MARK OF THE UNICORN 

*Final Word $ 199 

p &i 


[35221 PEACHTREE 
CORNER 

Peacff ak 4 

(Gl.AP.AR). s 215 

Series B(GL,Ap AR, 

Sales Lnw. Inv.. Control, 

Job Cost, Client Post 
& Acct. . each mad, I 389 


REVASCO 

ZB0 Disassembler .... S 05 

ffi Open Access .S Call 

SORCIM 

'Supercalc II..5 Call 

Super writer 

(ttySpeller & Mailer) . S 169 

SELECT 

Select Ward 

Processor.S 249 

STAR SOFTWARE SYSTEMS 

'Legal Time, Billing .... 707 

Property Mgmt. 787 

SUPERSOFT 

'Diagnostic II... S 89 

Disk Doctor,. 74 

'Fortran 4. 299 

Bosic-8086 ,... . 225 

C Crass Assembler 400 

'Scratchpad---- 107 

T MAKER m S 215 


IBM/PC 


MICROPRO 

’WordStar .5 Coll 

‘InfoStar. $ Call 

’Pro Pock 

(WS/MM/SS Index) .. I Call 

All other*.,---$ Coll 

MICROSOFT 

Basic 80.$ 239 

Bode Compiler. 249 

Fortran 80. 330 

Cobol 80 . 449 

Macro 80 . 130 

MuMolh/MuSimp .. 179 

'Multi plan. 165 


Plam* tee CP/M liiting. 
All products with an * 
in front are alto mode 
for PC/DOS and are 
priced the some unless 
otherwise specified. 

ALPHA SOFTWARE 

Dola Bose Mgr II .... £ 179 

Executive Pkg ....... 105 

Apple- 1BM Connect ion S Call 

AMERICAN 

INTI COMMUNICATIONS 

p Ffx-A-Syst. % 199 

p Gram A-Syst.. .♦ 199 


STAR SOFTWARE SYSTEMS 
ACCOUNTING PARTNER 

Easy to use menu-driven programs lor the beginner that con be 
linked with o sophisticated system as needed. 

Your "Partner" includes’ general ledger, accounts receivable, 
accounts payable and payroll Also included for a nominal lee a 
an 000 number for occess to the Star Question Center BackUp 
Support Unit. 

ORYX PRICE ..... $ 279 


MICROSTUF 

'Crosstalk ...S 109 

NORTHWEST ANALYTICAL 

“Sfotpok.I 365 

OASIS 

The Word Plus ... S Coll 

Punctuation and Style S Call 

ORGANIC SOFTWARE 

'Datebook.I 229 

'Milestone.... 229 

PICKLES A TROUT 

CP/M for TRS.S 100 

PRO/TEM SOFTWARE 

'Footnote ..S 105 


AUTODESK 

Autocad.. % Call 

81 L 

fa Multi-Job (rum nine 

programs at once)... 5 145 

BULLISH INVESTMENT 

Net Worth.$ Call 


^P1«as* coll ui 
regarding product! 
for Macintosh and 
IBM PC Jr. 


CENTRAL POINT 

Copy II PC.34| 

CONTINENTAL 

Home Accountant.... I 89| 


Compufer Systems for 
Medical, Dental, Insur¬ 
ance, Law and other 
professional groups. 
Call Oryx. 


CT«fe 

PC Cole ufo tor.$ 29 

Prog. PC Calculator .. 4^ 

Prog. PC Calculator 
w/ Ftn. Mod. Y. 5f 

DIGITAL RESEARCH 

Concurrent CP/M 86.. | Call 
Pcucal MT + 86 

CP/M 06 WSPP .. 37f 

Paicd MT+ (PC/DOS) 383 

DR Logo . I Cal| 

DOW JONES 

Market Analyzer.I 245 

Market Manager ..... 219 

to Connector.,. 3^ 

ECO-SOFT 

Microstot.S Cal| 

INERTRONICS 

to Energrophics,. .S Coll 

FINANCIER 

Tax Series.*. 10| 

Financier LI.S Ilf 

FOX 1 GELLER 

p Grafox.. S 19^ 

FYI 

Superfile.S 13i 

FYI 3=000 . isi 

GRAPHIC SOFTWARE 
Super Charter,on II.... S 29l 

Super Chartman IV .., 19| 

HERITAGE 

p Smart Key ....,. £■ 71 

jto Smart Pant. 31 

to Smart Key/Prinf. 1Q| 

LIFETREE 

Volks writer Deluxe ... S !7| 

LIVING VIDEOTIXT 

to Think Tank [256K> ...,£ 13| 

MICROPRO 

to Star bu rst... $ Co | 

MICRORIM 

R-bo*e.. . S Co | 

NO RILL DATA SYSTEMS 

to Systems Backup.£ 4| 

PEACHTREE 

See CP/M fisting 
PeachTexi 5000 . t Ca| 

PEARLSOFT 

Pearl Aeci g 2 (16 brt) 

<GL, Ap AR. P. INV.) . S 65| 
Personal Pearl ....... 2t)| 

SCIENTIFIC MARKETING 

p Market Fax . . 14| 

SORCIM 

© Supercofc III . .S 24fl 
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SUPER SOFT 

C Compiler - 8086 ... £ 350 

Star Edit . ISO 

Disk Edit ...... 75 

flosic Compiler. 225 

8007 Support. 40 

SYSTEMS PLUS 

Landlord (prop mgml} £ 375 
Run lime Basic 

(req'd for above}_ 45 

VISfCORP 

i VisiOn Line.S Call 

. . and many mors! 


lALS CP/M Card . 

lALS Smorterm II. 

lALS Z-Cord II. 

I AST Keyboard. 

fcicbn Ramd.sk 128K 
|Sit 3 Dual Comm-pfus 
CCS 7710 Asynch Serial 
Central Point Alaska 
feat* Side 

[Wild Card II ....... 

| Wild Card Plui _ 

Akrosoft 16K Ramcard 
Aicraioft Softcord... 
Akrotoft Soflcord +. 
Aicratoft Premium 

[SoOcard (HE).. 

Microtek Printer l/F .. 
icrotok Dumpling 16 
Microtek Dumpling-GK 
auntain A D/D'A 
ounfain Musk 
I System w/So ft ware ... $ Call 
TCP A MHZ 

I Apple Cord + 88 Card 509 
PCP 8B Cord 

116 Bii + 64K. 425 

BSM AS JO Serial l/F 

fw/cobJe. 129 

f 5M AIO 2 Serial/ 

(Parallel. 179 

; Parallel l/F 

I w/coble — .. 79 

Vide* Display 

I Enhancer... 99 

Vide* Display 

I Enhancer IL .. 109 

yidex Func. Strip. 59 

ex Videaterm 

IVT-600 .. 189 

Videx Ultra term.. 249 

■ 16K Ram Card 69 


IBM/PC 

BOARDS 


AST RESEARCH 

Combo Plus 64K (Cl/Cal, 

Ser A Par, l/F, 

256Kcc.poc.ty).S 279 

Mega PI us 64K, (Cf/Cal. 

Ser Port, 5T2K capacity 

w/Megapak}.... S 269 

Extra ports available 
For Megoplus and I/O 
Plus II (Game, P/S).... $ 40 

Megapak 256K upgrade 
for Megaplus Coll 

I/O Plus II Cl/Col 
and Ser Port ... .. 115 

MAYNARD ELECTRONICS 

Floppy Drive Cntrlr .., $ 160 

w / Per Pori. 209 

W Ser Pan. 219 

Sondstar Floppy 

Drive Cntrlr... S 194 

Sondstar Mem Cord 
- 3 modules cap ... T45 

Sandslor Multifunction 
Card-6 modules cap. 71 

S auditor Modules_S Call 


DISPLAY CARDS 
CORNER 

H«rcul*iGrW.I 359 

Orchid 

Monochrome 

Gr Adopter.., £ Call 

Fkfntronia 

Colorplus.S Call 

ParenWUSl 
Display Card (color/ 

monochrome}.£ Call 

Amdek MAI Cord... $ Call 

Teem or 

Graphic Master .. . $ Call 


QUADRAM 

Guadbaard 64K, 

{CJk/Cat, Ser * Par 

Ports, Software).S 279 

Microfaier Stack Printer 
Buffer |exp. to 512K) 

► Parallel/Parallel BK .. 132 

► Parallel/Parallel 64K 138 

fr Serial/Para I lei BK ., . 170 

► Serial/Serial BK. 170 

Quad I ink 64K Mem 

{allows Apple SW to 
run on 1BW PC) ..... $ Call 
Other Quadram Prods $ Call 


Bebw are several of the terminals available at ORYX, 
Adds - Qurme - Televideo - Liberty - Tele tax - Wyse 
Far technical assistance call (715) 848-1374 
To order,, use our toll free line. 


TECMAR Products ...I Call 
XEDEX/ MICROLOG 

Baby Blue. i Call 

Baby Blue ll .$ Cali 


DISK DRIVES 


MONITORS 

>_, 

Am dek 300A Am .. 

, £ 149 

Amdek Color II + .. 

435 

NEC JB1201 - 12“ Gr 

.£ Coll 

NEC JB126Q - 12" Gr 

S 119 

NEC JC1216 RGB .... 

435 

PGS HX12 RGB Or.. 

Ponawnic CT160 

£ Colj 

10 comp-,,.. 

Quadrom 

.. £ Call 

Quackhroaie ...... 

.. $ Call 

Sanyo 8112 12 ' HR Gr £ Coll 

SONY 

1 

Profeef 12” 

£ Coil 

Profeel 19'. 

£ Call 

Profeei 25 ,r ,.. 

$ Call 

\._ 

J 


Taxon 

KG12N-UY 12" HR Am $ 139 
KGI2N 12 J ' HRGr..,, 132 
RGB Vision-1 

12" LR Or.£ Call 

RGB Vision-3 

1 T HR Clr.£ 459 

U5L 1200A 12 ,r HR Am . £ 159 


Hayet 300 .$ 205 

Hay at 1200 . 495 

Hayui 12006 (Int) . 449 

Hayes Chronograph .. 189 

Novation 

Apple-Cat II.$ 259 

PC Cai w/ Cross la I k 
(also known os 

Access 1-2-3 12009} - - - S Coll 

212 Smart Cat .£ 409 

US Robotics 

Auto-Dial 300/1200 ... $ 459 

Auto-L.nk 300/1200... 410 

£ 5-100 Modem. 345 

Password.£ Call 

Zoom Telephonies 

Nefworker .. .. S 109 


NETWORKING 
by ORCHID 
or SANTA CLARA 

Starter Kit — 

Special Price.$1,245 

Add I Adapter Cards 
& Cabling Available. 

For Pricing.$ Coll 


CDC TB00 ...| Call 

Corona 

5 MB Hard w/cntrlr... 1.395 
10M& Hard w/cnlrk. . 1,795 

Corvui .£ Coll 

Dnvang 10/15/20 MB $ Call 

Santa Clam .S Call 

TandonTM 100 2 . 239 

HALF HIGHS 

Matsushita.I 249 

Panasonic 205 

Shugart . 229 

Super S (Apple). 229 

Teac w/brackets . 259 


Anadax . 

C. (toh Sfarwriter. 

C- Itoh Pro writer 851 OP 
C. Itoh Prawriter 1550P 

is Diablo 630 ECS. 

£9 Diablo 630 API . 

Epson. 

IDS/Data Products 
Prism B0 w/4 options,. 
Prism 132 w/4 options 

Microprism. 

Mannesman Tally 
MTIBGL 
MT160L 
Spirit. 

NEC 3550 . 

NEC 8Q23A. 

NEC 2031. 

Okrtkita B2 93. 

Quadram Quadjet . 

Siemens 

Ink Jet Printers ..... 

Silver-Reed 

Daisy Wheel_ 

Star Micrenkf 

Gemini 10X. 

Gemini 15X. 

Radix 10/15.. 

Delta. 

Telefax T1014 . 


$ Coll 
S 1,049 
£ Coll 
$ 599 
$ Coll 
$ Call 
$ Call 

1,399 
1,547 
£ Call 

Call 
505 
£ Call 
I Call 
399 
£ Coll 
i Call 
£ Call 

$ Call 

i Call 

299 
S Call 
£ Call 
£ Call 
S Call 


T-13GP65. 665 

T- 315 P- Dot Matrix .. 510 

T-120P&S ........... 475 

«.. and much more. 


3M 5 DS. DD, Bax ... I 40 

CDC. £ Call 

Acutrack .$ Call 


Maxell 5" DS, DD, 

MD2, Bax . ... $ 40 

Verbatim 5 

DS, DD, Box.£ 35 

Ultra Magnetic* 5" 

OS, DD, Bonus Box 

(12 Diskettes}. -.S 35 

{3 Saves Diskettei Minimum) 


Enter PJ00 Sweet P 
Apple/Franklin, 

IBM/PC.£ Call 

Strobe Ml GO Platter 
w/l/F Apple/Fronklin £ 499 

Strobe Ml 00 Plotter 

(RS 232| ,.£ 499 

Panasonic 

Digital Plotter.. £ Coll 


MISC. 


AlpKa^Delta MACC 

Surge Protector.I 69 

Chalkboard.£ Call 

Curtis PC Products ... £ Call 
el DP Surge Protectors .. £ Call 
Keytronic 

Keyboard 5150.£ Call 

jb WF KB5151..i Call 

WP KB5I51 Dvorak ., £ Call 

Koala Technologies 

Gnophic Tablet.S Call 

Orange Micro 

$ Groppler Plus.£ 117 

is Gnappler Plus w/Buffer S 115 


r PROMETHEUS 

A 

Applesurance 

Pro Modem. 

Versaeord. 

- £ 99 

449 

. 159 J 

SecitHe Computer 

B087 Pockoge.... 

Street Electronic* 

,..£ 299 


Echo Speech Synth IBM £ 179 
Echo II Speech Synth .. 129 

Echo Word .......... $ Call 

Symtec 

Light Pen I8M/PC. ..£ 140 

Light Pen Apple/FRK .. 200 

Joystick IBM/PC. i 49 

Joystick Apple/FRK ... 46 

Wico 

Analog Joystick ..$ 59 

Apple Adapter .. 19 

IBM/PC l/f Card.I Call 

Vena Computing 

VersaWriter.£ 235 


We offer the following complete systems w/ full 
support on our technical line.* 

Franklin 1000 l 2000 NEC APC & 8800 

Corona Columbia 

Televideo Hyperion 


’lease: 

|* Wisconsin residents add 5% for sales tax. 

Add $3.50 for shipping per software and light 
items. For multiple and other items, call. 
Foreign — add 15% handling & shipping far 
prepayment. (Int'l money order.) 

Prices are subject to change without notice. 
All items subject to availability 

SYSTEMS, INC. 

ICRAFTSMEN OF THE NEW TECHNOLOGY 

[i25 First Street * PO. Box 1961 
Vausau, Wisconsin 54401 

* For technical assistance, order 
I status and in Wisconsin: 

715-848-1374 

Int 1 ! Telex: 260181 

3RYX SYS WAU 


We Welcome: 

P COD (Add $2.00 per shipment. Cash or certified check required.) 

► Visa, MasterChorge (Add 3%) & American Express (Add 4%.) 

► Checks, (Allow 1-2 weeks for clearing.) 

Working Hours: Central Time 
Mon.-FrL 8:30-5:00 / Sat. 10:00-2:00 

If st /iref l/ou don't succeed 
in finding products that you need , 

Use our phone line,. . its toil free 
For great prices / availability? 
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Book Reviews 


Area 

Supercalc 

Power 

Math Functions 

7 

6 

Boolean Expressions 

4 

3 

Trigonometric Functions 

9 

3 

Miscellaneous Functions 

4 

2 

Commands 

12 

5 

Calculation 

4 

— 

Display 

16 

11 


Table 1: The coverage of The Power Of: SuperCale is fairly 
complete but ignores a few key commands (such as NPV t LN, 
LOGI 


The Power Of: 
SuperCale, 2nd ed. 

Robert E, Williams and 
Bruce 1 Taylor 
Management 
Information Source Inc. 
Portland, OR, 

1983, 232 pages, 
softcover, S14.95 


Reviewed by 
Jack Bishop 

The idea of a book de¬ 
signed to teach you how to 
make user-friendly software 
work really boggles the 
mind. Philosophical ques¬ 
tions aside, a book is an old, 
familiar, and reliable com¬ 
panion, whereas the com¬ 
puter sometimes requires 
two microcomputers, side by 
side, to present a computer¬ 
ized tutorial* 

Expectations 

A user's manual is ex¬ 
pected to focus on the com¬ 
mands of the program. In 
any handbook on computer 
software, 1 look to the author 
to either provide an introduc¬ 
tion that explains the work¬ 
ings of the software in a 
unique way or to develop 
special and powerful insights 
(tricks of the trade) that go 
beyond the scope of the 
user's manual* The Power Of: 
SuperCale seems to sit astride 
these two poles but leans 
toward the former, a begin¬ 
ner's manual. The introduc¬ 
tion clearly states that the 
goal of this updated edition 
is to demonstrate Supercalc 
functions, rather than to il¬ 
lustrate specific problem¬ 
solving methods. And it uses 
a dozen exercises to do so. 

A Misnomer 

The Power Of: SuperCale is 
thus misnamed by my stan¬ 
dards, Based on its contents, 
A Simple Tour of Supercalc 
would be a more accurate de¬ 
scription. Such a simple tour 


is not intended to be deroga¬ 
tory, for simple tours are 
worth a great deal. But to 
earn its name, I expected this 
handbook to take me more 
deeply into applications of 
Supercalc (see table 1). When 
I see the word "power" I also 
expect to be led through an 
appreciation of the limita¬ 
tions of a program. I can 
imagine any user trying to ex¬ 
pand any one of the exercises 
to a business use, only to 
find that limitations of the 
calc structure lead him or her 
into a dead end, and often 
when it is least convenient. 

Exercises 

The Accounts Receivable 
Ageing Report is an exercise 
that develops a simple report 
with columns for several cat¬ 
egories: Current Billing, Over 
30 Days, Over 60 Days, Over 
90 Days, and Total Due. The 
report is clean and fits on the 
80-column screen or printer 
without a fuss. The use of the 
Execute file to update the 
report each month will pay 
for the cost of the book in one 
update session. The addition 
of titling and multipages 
could give you a no-frills 
report for about 150 cus¬ 
tomers. 

Invoicing from Inventory 
uses a multiple-table look-up 
to find pricing for 16 products 
as well as volume discounts. 

Cost Recovery for an 


equipment-rental company 
provides an example of re¬ 
cording *a declining 
balance as entries accumulate 
against the fixed value*" 
Rents received are used to 
offset the purchase price of 
each piece of equipment, the 
profit margin reflecting the 
difference between rents and 
initial cost. The use of the Ex¬ 
ecute command to update 
the worksheet is a good ex¬ 
ample of the power of Super¬ 
calc. 

Production Scheduling ex¬ 
tends the concept of compar¬ 
ing a value to a fixed base (as 
in the previous example) and 
to a variable base, in the 
scheduling of operations for a 
manufacturer of stained glass 
lamps. The Supeicalc work¬ 
sheet is set up to allow cus¬ 
tomer orders to be shifted 
from week to week to evalu¬ 
ate the effect on the schedule. 

The Estimating exercise on 
machining and cost estimat¬ 
ing for a small shop provides 
an example of using the cal¬ 
culation sequence in Super¬ 
calc. The example calculates 
values for a table, uses the 
table for reference, and final¬ 
ly selects values from the 
table for further calculations. 
The cleverness of the exam¬ 
ple is hidden in the excel¬ 
lence of the worksheet's 
layout. 

Checkbook Ledger is a 
simple ledger, illustrating 


posting and maintaining a 
balance. 

Engineering Formula uses 
a simple vector calculation to 
illustrate the ability to cal¬ 
culate mathematical formulas 
easily While using only the 
cosine, square root, and ex¬ 
ponentiation functions, en¬ 
gineers should have no 
trouble generalizing (if they 
needed the example in the 
first place!). 

Payroll Reporting illustrates 
the updating, storage, re¬ 
trieval, and use of multiple 
worksheets. 

Monthly Sales Reporting is 
the vehicle to illustrate the 
development of multiple 
reports on one worksheet. 

Daily Inventory extends 
the ability of Supercalc to 
develop a daily report, then 
update totals and clear the 
report for the next day The 
use of a logic command (IF) 
provides the key for reorder¬ 
ing the product. 

Financial Forecasting and 
Accounts Payable exercises 
provide further examples of 
functions already illustrated. 

Insights 

The most powerful feature 
of the examples is the experi¬ 
ence with the Execute file to I 
update, reorganize, and clear I 
a worksheet. Beginning calc I 
users will not appreciate the I 
power of this ability for a I 
while, but the multiple ex-1 
amples should give everyone I 
a feeling of confidence in this I 
capability of Supeicalc. 

T7?e Power Of: SwperGi/cj 
provides three insights ll 
believe will prove valuable to I 
many readers* First, the look-1 
up table is a very powerful I 
and, I suspect, underused! 
aspect of the various calcl 
spreadsheets* The several il-l 
lustrations of its applications! 
should provide the back-1 
ground to increase its use. I 
Putting a zero at the begin-I 
ning and end of the table is! 
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the sort of trick of the trade 
I look for in a book of this 
sort. 

Second, the calendar fea¬ 
ture, while not a specific 
function of Supercaic, is a 
simple way to ensure that the 
end of-the-month change is 
handled smoothly and effort¬ 
lessly It is well described and 
laid out in this book. 

Finally the power of the 
example, discount taken ver¬ 
sus the cost of borrowed 
money is the simple idea of 
comparing the discount to 
the cost of borrowing the 
money and using the Super- 
calc to lay out the results 
simply easily and dearly. 
Format 

The Power Of: SuperCulc is 
| laid out with commands on 
the left, explanations on the 
I right. The commands are 
spelled out, as is the word 
Return, More than one 
reader will issue oaths when 


discovering that typing the 
letters r-e-t-w-r-n is not what 
the author intended. {Ever 
wonder why we have car¬ 
riage returns on the key¬ 
board? That's another story!) 

I would've gladly paid 
more for this book to cover 


manual contains a Repeat 
Text command that appeared 
unworkable. Then I realized 
the squiggle at the other side 
of the page was an apostro¬ 
phe, not a comma, and the 
mystery was solved. 

All in all, the book is well 


With some modification, these 
worksheets will provide greater 
individual productivity as well as 
the opportunity to learn several 
aspects of the language of 
Supercalc. 


the costs of highlighting the 
commands in color and for 
necessary typesetting im¬ 
provements. The commas 
and colons tend to get lost 
unless your eyes are very 
young and the light is good 
and your arms are short 
and,..* For example, the 


worth the price. While The 
Power Of: SuperCalc provides 
a good short tour, the real 
power of Supercalc lies 
beyond the horizon for self- 
discovery. For a few, the pay¬ 
off of The Power Of: Super- 
Calc will come in just having 
spent a few dollars to have a 


security blanket on the shelf. 
For others, the author's 
slightly different approach to 
the material in the Supercalc 
user's manual will be suffi¬ 
cient. Teachers will benefit 
from acc omp anying over- 
head-projection transparen¬ 
cies ($49,95) and a floppy 
disk ($64.95), A fina] group 
will find one or more of the 
12 exercises applicable to 
their special needs. With 
some modification, these 
worksheets will provide 
greater individual productiv¬ 
ity as well as the opportunity 
to learn several aspects of the 
language of Supercalc. For 
the price, you are getting 
honest examples carefully 
done.B 

Dr. Jack Bishop (Bishop Associ¬ 
ates, 2000 Sherman Ave., POE 311 , 
Evanston, JL 60201) is a manage¬ 
ment consultant specializing in cor¬ 
porate planning and economics . 



3 UniPrint 


Built for Apple® owners 
that demand quality and features on a budget! 

When you’re trying to find the right parallel interface for your printer, look to Videx to bring you 
the best in quality and features. At only $89.00 suggested retail, the UniPrint is packed with 
features: 


• Full Basic, Pascal, ProDOS, and CP/M compatibility. 

• Text and High Resolution Graphics transfers. 

• Logo graphics transfers! 

• Color graphics transfers to the Dataproducts (IDS) Prism. 

• Centronics— Compatible Cable included. 

• Comprehensive 48 page manual includes easy installation 
and operating instructions, and configurations for over 25 
different printers. 


Parallel Printer Interface 



Suggested Retail Price 

$89.00 


UniPrint... A simple solution to your printer interfacing needs! 

UniPrint is easy to install and use. And Videx T customer support lets you 
buy UniPrint with confidence! We’ve taken the guessing out of shopping for 
a full featured card. 


UniPrint is a trademark of Videx. Inc. 

Apple and ProDOS are trademarks of Apple Computer, Inc, 
CP/M is a trademark of Digital Research, Inc. 

Prism is a trademark of Dataproducts, Inc. 


Videx 

1105 N.E. Circle Blvd, * Corvallis * OR * 97330 
503 758-0521 


Circle 395 on inquiry card. 
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Esprit III 


Esprit III Color 


ESP-6310 


















Executive 10/25 Executive 10/51 Executive 10/78 Executive 10/102 Executive 10/102G\ 


Nowadays, technology is advancing so 
rapidly that today’s latest breakthrough may be 
replaced as soon as tomorrow by something even 
more revolutionary. 

PEACE OF MIND 
A NEW DIMENSION. 

To the rapidly-changing world of high tech¬ 
nology, Esprit—the company with more experience 
in terminal technology than any other—would like 
to introduce a new and un-changing dimension: 
peace of mind. 

Designed right into every terminal in Esprit’s 
complete line are the features, the functions and the 
flexibility that make it not only user-friendly but 
systems-friendly. In other words, the kind of com¬ 
fort, quality and trouble-free technology that can 
provide real peace of mind. 

Backed up with an extensive nationwide 
service force and our own special toll free service 
number (800-645-4508)—so you can reach us about 
anything that concerns you—to insure your own 
peace of mind. 

PEACE OF MIND FOR THE NEXT 
GENERATION IN TERMINALS. 

One look at the Esprit ESP 6310 and you’ll 
recognize the next generation of terminals. With 
performance and features far superior to other 
terminals in its price category. And the kind of 
[quality you can feel comfortable with. 

DESIGNED FOR PEACE OF MIND. 

From the sleek and stylish lines of its ergo- 
[nomic design to the sculptured lines of its low-profile 


keyboard with its 11 user-programmable function 
keys—shiftable to 22—in non-volatile memory back¬ 
up, that can be programmed directly or down-line 
loaded from the host computer. 

From its high resolution, green phosphor 
display with a well defined character font, in a large 
7 x 11 dot matrix, in an 80 column x 25 line format 
to its screen saver feature which deactivates the 
screen after 20 minutes of inactivity. 

From its tilt and swivel monitor to its smooth 
scrolling and line graphics capabilities. 

Our ESP 6310 provides enhanced perform¬ 
ance and incorporates emulations of the TeleVideo 
925/910 PLUS*, ADDS Regent 25/Viewpoint*and 
Lear Siegler ADM3A*, as well as the popular 
Esprit series. 

PEACE OF MIND PRICE. $695. 

That means even our low price is designed to 
give you peace of mind. And so for your own peace 
of mind, please fill out the coupon below or call. 

j 800-645-4508 

I Esprit Systems, Inc. 

100 Marcus Drive 
| Melville, NY 11747 

□ Yes for my own peace of mind I would like to receive a 
brochure on your complete line of Esprit terminals. 



Systems, Inc 


PEACE Of MMD TECHNOLOGY. 


*(TclcVitko 92y9l0 Plus is the registered trademark of TeleVideo Systems, Inc. Regent ^/Viewpoint is the registered trademark of Applied Digital Data Systems, Inc, 

ADM W is the registered trademark of Lear Siegler, Inc.) 

lircle 169 on Inquiry card, byte May WB4 
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Clubs and Newsletters 


Opportunity for Kids 

The San Pablo Computer 
Club, formed by the San 
Pablo Institute, a nonprofit 
public-service organization, 
is devoted to making com¬ 
puter education available to 
economically disadvantaged 
young people. The club 
offers programming instruc¬ 
tion and an environment in 
which youngsters can meet 
and share ideas. Because it 
does not charge membership 
dues, the club relies on 
donated computer equip¬ 
ment, peripherals, and soft¬ 
ware. For information, write 
to the San Pablo Institute, 234 
Mullen St., San Francisco, 
CA 94110. 


Tipping the 
TIRC User 

TIP.C, a group of Texas 
Instruments Professional 
Computer users, meets every 
month in Houston, Texas. 
Group members wish to con¬ 
tact TI PC users nationwide 
to share software and hard¬ 
ware information, develop a 
software library, and assist in 
the publication of a newslet¬ 
ter. For further details, con¬ 
tact Stephen Gay, TIRC, 1608 
Elmen, Houston, TX 77019, 
(713) 520-6990. 


Participate Locally 

Computer Users is a quarter¬ 
ly newsletter produced in 
cooperation with the Com¬ 
puter Users Federation (CUF) 
of Southeast Wisconsin. Par¬ 
ticipation in local events is 
facilitated due to the newslet¬ 
ter's listings of a regional club 
and group directory and 
computer-related activities. 
An area calendar of classes, 
seminars, shows, and meet¬ 
ings is posted on a telecom¬ 
munications system made up 
of two local bulletin boards. 


Subscriptions to the newslet¬ 
ter are available for $3 a year; 
the newsletter is free to any 
dub upon submittal of its 
mailing list. To send or re¬ 
ceive information, contact 
CUF, POB 23483, Milwaukee, 
WI 53223. 


Sooners Form 
Commodore Clubs 

The Greater Oklahoma 
Commodore Club comprises 
three chapters: Oklahoma 
City, Midwest City, and Ed¬ 
mond. More chapters may be 
added later. A newsletter, 
OKCommodore Connection , is 
produced. For further infor¬ 
mation, contact Randy Hill, 
Greater Oklahoma Commo¬ 
dore Club, 1401 North Rock¬ 
well, Oklahoma City, OK 
73127, (405) 789-3229. 


Serving the Victor 

$JVk-9QQQ t a newsletter for 
Victor-9000 users, has reports 
on new software and hard¬ 
ware releases, user critiques, 
a technical question-and- 
answer column, gameware, 
and personal-use software 
reviews, interviews and fea¬ 
ture articles of interest to 
Victor-9000 users are in¬ 
cluded. A charter subscrip¬ 
tion is $24 a year. For details, 
contact Michael McNeilley, 
SIVic-SOQQ, Suite 456, 3277 
Roswell Rd. NE, Atlanta, GA 
30326. 


Hoosier Computemts 

Meet in High Land 

The Terre Haute PC Users 
Group (THPCUG) is for 
users of the rBM PC and 
compatible computers and 
everyone else interested in 
small computers. Meetings 
are held at 7 p.m. on the first 
Monday of the month in the 
Terre Haute area of Indiana. 


A $10 annual membership 
fee includes group-purchase 
discounts and a subscription 
to the THPCUG monthly 
newsletter. A monthly disk 
produced by the dub is avail¬ 
able for a minimal copying 
charge. For further informa¬ 
tion, contact the Terre Haute 
PC Users Group, POB 3174, 
Terre Haute, IN 47803. 


Unlr Project Is 
for Unix Users 

Membership in the Unir 
Project, a user group for peo¬ 
ple interested in the Unix 
operating system and in the 
C programming language, is 
open to anyone fascinated by 
interactive computer sys¬ 
tems. A $25 membership fee 
entitles you to receive a copy 
of the current quarterly 
newsletter and a certified 
UNID (a Unirversal Numeric 
Identifier) used to order re¬ 
ports and software from the 
Unir Project and to access the 
members' database. Sub¬ 
scriptions to the newsletter 
alone are $24. To become a 
member, send your name, 
address, and phone number 
plus a brief description of 
your interests to Unir Corp., 
Suite 106, 5987 East 71 St., In¬ 
dianapolis, IN 46220, or call 
(317) 842-7014. 


Pick Ideas and Tools 

Logto Zircon , a monthly 
newsletter for Pick users, 
provides a source for ideas 
and tools to improve the per¬ 
formances of operating sys¬ 
tems. Each issue explores 
such themes as security, 
offers creative programs, or 
reports on design improve¬ 
ments. In addition, each 
issue contains programming 
tools. An annual subscription 
is $59.95. For further informa¬ 
tion, contact Catherine Hill, 
Zircon Co. Inc„ 215 Salem 


St., Woburn, MA 01801, (61 
935-6901. 


Computemts Meet 
In the Granite State 

The New Hampshire Ah 
Computer Club (NACQl 
meets on the first Tuesday of| 
the month in Nashua, Ne 
Hampshire. For details, conJ 
tact Scott Mitchell, NACcJ 
346 South Taylor St., Man-| 
Chester, NH 03103, or ca 
(603) 624-0089. 


Micro Library 
Up and Running 

The Library Micro Clear! 
inghouse is a national non! 
profit endeavor to promot< 
library management throug 
the exchange of library] 
application templates for us 
with public-domain soft! 
ware. Librarians are enl 
couraged to duplicate thl 
templates they receive, adap 
the programs to meet theil 
needs, and share them witll 
other libraries. Template! 
come in single- and double 
disk versions for $5 and $7.5 
respectively. To donate ap 
plications templates for pub 
lie-domain distribution or fo 
further information, contat^ 
Eric Anderson, Micro Con 
puter Libraries, 145 Mardl 
Dr., Freeport, IL 61032, 


Stamp Out 
Sour Computer 
Experiences 

The Lemon Byte SocietJ 
assists personal compute 
users by combating some < 
the shortcomings of the con 
puter industry. Aimed 
users who are stymied 
severe deficiencies er 
countered in using softwaij 
or hardware, the pro 
fessionals who comprise 1 
Society act as go-bet we er 
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[for the user and supplier. 

y document the problem, 
contact the parties responsi¬ 
ble for the defect, and print 
Itheir findings and results in 
monthly bulletin available 
all members. Annual 
nembership is $32, which 
entitles you to all the Soci¬ 
ety's services. For further 
details, contact The Lemon 
3yte Society, FOB 558250, 
iiami, FL 33155, (305) 
86-3479. 


WUE Has Recipe 
for Success 

The World Users Exchange 
I WUE) assists user groups in 
r efforts to promote com¬ 
puter knowledge. As a result 
bf a recently conducted 
lurvey, WUE found that sev¬ 
eral user groups needed help 
i improving their programs 
in planning services to 
members. One way WUE 


helps user groups is by offer¬ 
ing possible solutions to or¬ 
ganizational snafus in each 
issue of its newsletter, The Ex¬ 
change. User groups are en¬ 
couraged to share their solu¬ 
tions to problems so that they 
may be avoided by newer 
organizations. For details, 
write the World Users Ex¬ 
change, FOB 12132, Roanoke, 
VA 24022. 


Health-care 

Applications 

Supported 

The Micro MD journal is a 
monthly newsletter for 
novice and experienced com¬ 
puter users in the health-care 
field. It focuses on applica¬ 
tions for clinical and diagnos¬ 
tic areas, office management, 
and personal-investment 
fields. A catalog listing 
medical and dental software, 
hardware, and accessories is 


provided and purchase dis¬ 
counts are offered, A charter 
subscription is $36 annually; 
$60 for two years. Send in¬ 
quiries to Micro MD Pub¬ 
lishers, FOB 2500, Chesa¬ 
peake, VA 23320. 


Users Converge 
in Toms River 

The Computer Club of 
Ocean County (CCOC) New 
Jersey welcomes users of any 
persona] computer to attend 
its meetings. Held at 7:30 
p.m. on the first Friday of 
each month in the Ocean 
County Municipal Building 
in Toms River, CCOC meet¬ 
ings include speakers, pre¬ 
sentations, and magazine 
swaps. The dub produces a 
quarterly newsletter and an 
annual membership direc¬ 
tory. An electronic bulletin 
board, (201) 244-2259, is open 
to the public from 4 p.m* to 


7 a.m. weekdays and 24 
hours a day on weekends. It 
supports 300- and 1200-bps 
(212A) operation and offers 
special privileges to club 
members. Downloading and 
uploading of text or pro¬ 
grams and general-message 
storage/retrieval are sup¬ 
ported and running on a 
Heath Z-89, For further de¬ 
tails, contact Stuart Mac¬ 
Donald, CCOC, 6 Whitaker 
Dr., Toms River, NJ 08753, 
(201) 240-9323. 


Meet with Fellow 
HP 80 Users 

All users of the Hewlett- 
Packard Series 80 personal 
computer in Orange County, 
California, are welcome to at¬ 
tend meetings offered by the 
HP Club 80* Members meet 
on the first Wednesday of the 
month in the Irvine area. 
There are no dues. For details 


DEVELOPMENT HARDWARE/SOFTWARE 


TEK 


HIGH PERFORMANCE/ cost ratio 

kINC. (601) 467-8048 

iPROM PROGRAMMER 


Model 712fi-Ll.L2.L2A .1239.00 

Model 7128-24. $32900 

DR8 or DR5.. .1 30.00 

DR8PGX or DR5RGX I 75.00 
Cross Assemblers S200.00 

XASM ifar MSDOS) 5250.00 

U/V Eraser DE 4 ..S 78.00 

RS232 Cables.5 30.00 

8751 adapter . . 1174.00 

8755 adapter *135.00 

48 Family adapter . 5 98.00 


npatibk w/all Rs 232 serial interface port * Auto 
bled baud rate * With or without handshaking * 
Bidirectional Xon/Xoff and CTS/DTR supported * 
lead pin compatible ROMS * No personality 
lodules * Intel, Motorola. MC5B6. Hen formats * 
Fill facility for 16 bit data paths * Read, program. 
|rmatlcd list commands * Interrupt driven. 

ogram and verify real time while 
ending data * Program single byte, 
lock, or whole EPROM * Intelligent 
|ygnostic* discern bad and erasable 
PKQM * Verify erasure and compare 
immand* * Busy light * Complete 
1/Tea too I zero insertion force socket 
lid integral 120 VAC power (240 
AC/ SOm available? _ 

t Utility Package allows communica 
n with 712 C 7228, and 7956 
►ogr a miners from the CP/M edm- 
|and line. Source Code is provided. 

utility package allows the same 
ling, but will also allow you to specify 
1 range of addresses to send to the 
jrogrammer, Verify, set the Eprom 
|P e - _ 

MODEL 731* PAL PROGRAMMER 
■Programs all series 20 PALS. Software 
■included for compiling PAL source 
leodcs. ^ 

Software Available for CPm! ISIS, 


5*179 aland ilotic 
MODEL 7956 


£D0S 3 MSDGS 4 

TM of Digital Research Corp. 
TM of Intel Corp. 

TM of Tandy Corp. 

TM of Microsoft. 

Post Office Boi 289 
mv eland. Mlaaltalppl 39576 
| 6 * 11 - 467*8048 



Avaeet Cross Assemblers are 
available io handle 8748, 8751, 
Z8, 6502 , 680X, etc. 

Available for CP'M and 
M SDO S com pulets. Order by 
processor type and specify 
kind of computer. 

Model DE 4 U/V Products 
hold 8. 28 pin parts. High 
quality professional const ruc¬ 
tion. 


MODEL 7128 EPROM PROGRAMMER 
Program* and Read: 


MODEL 7324 PAL PROGRAMMER 

Programs all series 20 & 24 PALS. 
Operates stand alone or via RS232. 


NMGS 

NMOS 

CMOS 

EEPROM 

MPU'S 

2508 

2758 

2706 

5213 

8748 

2516 

2716 

27C32 

5213H 

8748H 

2532 

2732 

C6716 

X2816 

8749H 

2564 

2732A 

27CS4 

48016 

8741 

68766 

2764 


12816A 

8742H 

(£764 

27128 



874IH 

8755 

27256 



8751 

5133 






ref© iflB on inquiry card. 
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Clubs and Newsletters. 


or to get on the mailing list, 
contact Milt Beychok, 63 Oak 
Tree Lane, Irvine, CA 92715, 
(714) 786-0837 


Volunteers Host 
64 Users 

The E T 64 Users Group is 
a club in Tennessee dedicated 
to learning about using the 
Commodore 64 computer, 
For further details, contact 
Walt Turner, E T 64 Users 
Group, POB 495, Knoxville, 
TN 37901, or call (615) 
966-8478* 


Garden of Software 
Created for Adam 

Sage Enterprises has 
created a public-domain soft¬ 
ware library and exchange for 
owners of Coleco's Adam 
personal computer* In addi¬ 
tion, Sage Enterprises will 
offer a bimonthly newsletter 
of information about the 
public-domain software, user 
groups, and new products* 
For further information, con¬ 
tact Sage Enterprises, Route 
2, Box 211, Russellville, MO 
65074* 


MIcrocomputerists 
Gather In Memphis 

The Memphis Area IBM 
PC Users Group meets on 
the fourth Wednesday of the 


month in room 233 of the 
Dunn Building on the cam¬ 
pus of Memphis State Uni¬ 
versity in Tennessee* Address 
further inquiries to Peter Ver- 
miiye, Memphis Area IBM 
PC Users Group, POB 
241756, Memphis, TN 38124- 
1756, or call (901) 345-8760* 


Commodores at 
Golden Gate 

The San Francisco Com¬ 
modore Users Group pro¬ 
vides beginners with an in¬ 
troduction to programming 
skills, hardware modifica¬ 
tions, and software for the 
Commodore 64 and VIC-20* 
For details, contact Roger 
Tierce, San Francisco Com¬ 
modore Users Group, 278 
27th Ave* #103, San Francisco, 
CA 94121, or call (415) 
387-0225* 


Sanyo Strong 
In Boston 

The Sanyo Users Group/ 
USA (SUG/USA), located in 
Boston, Massachusetts, gives 
support to Sanyo computer 
owners via a bimonthly 
newsletter and distribution of 
public-domain software. 
Sanyo products are reviewed, 
and software patches, articles 
from users about various ap¬ 
plications, lists of public- 
domain software, and book 


reviews are included in the 
newsletter. Future plans call 
for access via CompuServe 
and a computerized bulletin- 

board service* SUG/USA will 
act as a referral service to 
help Sanyo users form local 
chapters. Contributions of ar¬ 
ticles and public-domain 
software are welcome. The 
membership fee is $15 an¬ 
nually Write to the Sanyo 
Users Group/USA, POB 
8069, Boston, MA 02114- 
8069* 


Sanyo Group Seeks 
Your Input 

The Sanyo PC users group 
collects and welcomes infor¬ 
mation from business and 
personal users of the Sanyo 
550 or 555 PC* A newsletter 
is planned. Send inquiries to 
Roger Wilcox, 425 Woodlawn 
Ave., Zanesville, OH 43701. 


MS-DOS Users 
Rally In Zurich 

The PC-CIub Zurich was 
started for users of IBM, Co¬ 
lumbia, Corona, and otheij 
MS-DOS-based systems* Fori 
more information, contact! 
Kurt Purer, PC-Club ZurichJ 
Kuenzlistrasse 38, CH-8G55J 
Zurich, Switzerland. 


Texans Form 
TRS-SO Club 

The TRS-8G Club meets a 
7 p.m. once a month at thi 
McLennan County Library ii 
Waco, Texas. The H.OJ 
TRS-SO Club Monthly Neivslet 
ter contains meeting dates 
articles, editorials, and advei 
tisements for purchase dis 
counts available only t 
members. For further details 
write to The TRS-80 Gut 
POB 1923, Waco, TX 76703 


* 


ft you would like BYTE readers to know about your dub or 
newsletter send the details accompanied by no more than one 
newsletter to Clubs and Newsletters, BYTE Publications POB 
372, Hancock, NH 03449. Overseas groups are encouraged to 
participate. Please allow at least three months for your 
announcement to appear. 



A Public Service of This Magazine 
cEukI & The Advertising Council 


Give Blood. Give life. 

Giving blood is everyone’s business. After all, company 
blood drives provide a vital part of our nation’s blood supply. 

They benefit everyone. Your community gets much 
needed blood. Your employees get a lift when they give 
blood. And your company gets the good will. 

So please have your firm start planning fora blood drive, 
today. And you can help save many lives tomorrow. 


American 
Red Cross 
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The ABZ's of Word Processing 
for Executives and Professionals, 
Robert M* Sega] and Susan 
B. Kelley* New York: Stravon 
Educational Press, 1983; 64 
pages, 21.5 by 28 cm, soft- 
cover, ISBN 0-87396-0974, 
$10.95* 

Abstraction Mechanisms and 
Language Design, Paul N. 
Hiifinger. Cambridge, MA: 
The MIT Press, 1983; 192 
pages, 18 by 23.5 cm, hard¬ 
cover, ISBN 0-262-08134-2, 
$27.50. 

Advanced Programming Tech¬ 
niques for Your Atari Including 
C raphics & Voice Programs, 
Linda M Schreiber. Blue 
Kidge Summit, PA: Tab 
Books, 1983; 224 pages, 19.5 
py 23*5 cm, softcover, ISBN 
b-8306-1545-8, $14.50, 

Adventures with the Atari , 
lack B. Hardy. Reston, VA: 
Reston Publishing Co., 1984; 
p68 pages, 17.5 by 23.5 cm, 
loftcover, ISBN 0-8359-0172-6, 
tl4.95. 

I Affordable Word Processing , 
Richard A* McGrath, Engle¬ 
wood Cliffs, NJ; Prentice- 
Hall, 1983; 160 pages, 15*3 by 
p,8 cm, softcover, ISBN 0-13- 
[l8259-l, $10.95* 

1 Algorithmic Program Debug - 
wing, Ehud Y. Shapiro. Cam¬ 
bridge, MA: The MIT Press, 
p83; 248 pages, 18 by 23.7 
Im, hardcover, ISBN 0-262- 
■9218-7, $30. 

I Apple Assembly Language , 
IV. Douglas Maurer. Rock- 
lille, MD: Computer Science 
Iress, 1984; 432 pages, 15.3 
ly 23.8 cm, softcover ISBN 0- 
Il489^82-X, $17.95, 

I Apple II Applications, 
Marvin L* De Jong. India- 
lapolis, IN: Howard W, Sams 
1 Co., 1983; 240 pages, 13,5 
ly 22.8 cm, softcover, ISBN 0- 
■72-22035-0, $13.95. 

I Apple II User's Guide, 2nd 
Id., Lon Pbol. Berkeley, CA: 
Jsbome/McGraw-Hill, 1983; 
w6 pages, 16.3 by 23.5 cm, 
fcftcover, ISBN 0-88134-104-5, 
17.95. 

M Area-Efficient VESl Computa¬ 


tion, Charles E* Leiserson, 
Cambridge, MA: The MIT 
Press, 1983; 152 pages, 18.3 by 
23.8 cm, hardcover, ISBN 0- 
262-12102-6, $22.50. 

Assembly Language Program¬ 
ming for the IBM Personal Com¬ 
puter, David J. Bradley. 
Englewood Cliffs, NJ: Pren¬ 
tice-Hail, 1984; 352 pages, 
18.5 by 24 cm, hardcover, 
ISBN 043-049189-6, $19*95. 

Automating Your Financial 
Portfolio, Donald Wood well. 
Homewood, IL: Dow Jones— 
Irwin, 1983; 270 pages, 15.5 
by 23.5 cm, hardcover, ISBN 
0-87094-399-5, $19.95* 

Basic Disk I/O Faster and Bet¬ 
ter & Other Mysteries, Lewis 
Rosenfelder* Upland, CA: 
IJG Inc., 1983; 432 pages, 21.3 
by 278 cm, softcover, ISBN 0- 
936200-25-1, $29.95. 

Basic Fun with Graphics 
the Apple Computer Way r Mar¬ 
garet Ann Zuanich and 
Susan Drake Lipscomb. New 
York: Avon Camelot Books, 
1983; 128 pages, 13 by 19 cm, 
softcover, ISBN 0-380-85043- 
5, $3.95.' 

Basic Fun with Graphics the 
Atari Computer Way, Maigaret 
Ann Zuanich and Susan 
Drake Lipscomb* New York: 
Avon Camelot Books, 1983; 
128 pages, 13 by 19 cm, soft- 
cover, ISBN 0-85050-8, $3.95. 

Basic jFuh with Graphics the 
IBM/PC Computer Way , Mar¬ 
garet Ann Zuanich and 
Susan Drake Lipscomb. New 
York: Avon Camelot Books, 
1983; 160 pages, 13 by 19 cm, 
softcover, ISBN 0-380-85068- 
0, $3*95. 

BASIC II Advanced , William 
C. Conley. New York: Petro- 
celli Books, 1983; 208 pages, 
13*8 by 21 cm, softcover, ISBN 
0-89433-202-3, $10.95. 

The Birds of Babel, Satellites 
for the Human World, Hal 
Glatzer. Indianapolis, IN: 
Howard W. Sams & Co., 
1983; 240 pages, 23 by 23.5 
cm, softcover, ISBN 0-672- 
22033-4, $12.95. 

Bowker/Bantam 1984 Com¬ 


plete Sourcebook of Personal 
Computing . New York: R. R. 
Bowker Co. and Bantam 
Books, 1983; 650 pages, 16 by 
23.5 cm, hardcover, ISBN 0- 
8352-17674, $24.95. 

Business-Office Computers , 
Gary Gagliardi. New York: 
Bantam Books, 1983; 64 
pages, 13 by 19.5 cm, soft- 
cover, ISBN 0-553-34079-4, 
$2.95* 

Choose Your Own Computer, 
Peter Rod well, ed. Wood¬ 
bury, NY: Barron's Educa¬ 
tional Series Inc., 1983; 176 
pages, 9.5 by 19 cm, softcover, 
ISBN 0-8120-27D6-X, $4.95. 

Commodore 64 Computing , 
Ian Sinclair. Englewood 
Cliffs, NJ: Prentice-Hall, 
1983; 144 pages, 15.3 by 22.8 
cm, softcover, ISBN 043- 
152306-6, $12.95. 

The Commodore 64 Music 
Book, James Vogel and Nevin 
B. Scrimshaw. Cambridge, 
MA: Birkhauser Boston Inc., 
1983; 144 pages, 15.3 by 23.5 
cm, softcover, ISBN 0-8176- 
3158-5, $14.95. 

The Complete Buyer's Guide 
to Personal Computers, Tim 
Hartnell and Stan \feit. New 
York: Bantam Books, 1983; 
400 pages, 10*5 by 17*5 cm, 
softcover, ISBN 0-553-23873- 
6, $4,95* 

Complexity Issues in VLSI, 
Frank Thomson Leighton* 
Cambridge, MA: The MIT 
Press, 1983; 146 pages, 18 by 
23*5 cm, hardcover, ISBN 0- 
262-12104-2, $19.95* 

Computational Aspects of 
VLSI , Jeffrey D* Ullman. 
Rockville, MD: Computer 
Science Press, 1984; 514 
pages, 23,5 by 15.5 cm, hard¬ 
cover, ISBN 0-914894-95-1, 
$32.95. 

Computational Methods in 
Bifu Kalian Theory and Dissipa¬ 
tive Structures, M. Kubicek 
and M* Marek, New York: 
Springer-Vferlag, 1983; 256 
pages, 24*3 by 15,5 cm, hard¬ 
cover, ISBN 0-387-12070-X, 
$42. 

Computer-Assisted Instruc¬ 


tion, Jack A* Chambers and 
Jerry W. Sprecher. Engle¬ 
wood Cliffs, NJ: Prentice- 
Hall, 1983; 240 pages, 17 by 
23*5 cm, softcover, ISBN 0-13- 
164376-2, $12*95. 

Computer Confidence, A 
Woman's Guide, Dorothy 
Heller and June Bower. Wash¬ 
ington, DC: Acropolis Books 
Ltd*, 1983; 264 pages, 21 by 
24 cm, hardcover, ISBN 0- 
87491-555-4, $16*95. 

Computer Dictionary for Be¬ 
ginners, Arthur Naiman. 
New York: Ballantine Books, 
1983; 160 pages, 13.5 by 21 
cm, softcover, ISBN 0-345- 
31223-6, $6.95. 

The Computer Phone Book , 
Mike Cane* New York: New 
American Library, 1983; 480 
pages, 13.5 by 20 cm, soft- 
cover, ISBN 0-452-25446-9, 
$9.95* 

Computer Wimp, John Bear. 
Berkeley, CA: Ten Speed 
Press, 1983; 296 pages, 18.5 
by 23.5 cm, softcover, ISBN 0- 
89815-101-5, $9.95* 

Contemporary Business Let¬ 
ters with WordStar, Jane E, 
Robbins and Dennis P. Cur¬ 
tin. Somerville, MA: Curtin 
& London, 1983; 240 pages, 
21.5 by 278 cm, softcover, 
ISBN 0-93076483-3, $15,50. 

Cosmic Games for the Com¬ 
modore VIC 20, Hal Renko 
and Sam Edwards* Reading, 
MA: Addison-Wesley, 1983; 
142 pages, 15.3 by 15*3 cm, 
softcover, ISBN 0-201-16476-0, 
$5.95* 

Creating Computer Programs 
for Learning , Gary W. Orwig. 
Reston, VA; Reston Publish¬ 
ing Co., 1983; 192 pages, 17.3 
by 23.3 cm, softcover, ISBN 0- 
8359-1168-3, $14.95. 

dBASE H Programmer's Note¬ 
book, Steven G* Meyerson. 
Poquoson, VA: Computech, 
1983; 50 pages, 21,5 by 28 cm, 
spiral-bound, ISBN-none, 
$12.95. 

Database Machines, H. O. 
Leilich and M* Missikoff, 
eds. New York: Springer-Ver- 
lag, 1983; 356 pages, 16.5 by 


BYTE May 1984 481 







Books Received 


24.5 cm, softcover, ISBN 0- 
387-12959-6, $23. 

The Design of Interpreters, 
Compilers, and Editors Jbr Aug¬ 
mented Transition Networks, 
Leonard Bole, ed. New York: 
SpringerAferlag, 1983; 228 
pages, 17 by 25 cm, hard¬ 
cover, ISBN 0-387-12789-5, 
$29. 

The Directory of Software 
Publishers, Eric Balkan, ed- 
New York: Van Nostrand 
Reinhold, 1983; 320 pages, 22 
by 29 cm, hardcover, ISBN 0- 
442-21429-4, $25,50, 

Discover Your VIC-20, 
Donald Kahn Jr, and Nevin 
B. Scrimshaw- Cambridge, 
MA; Birkhauser Boston Inc,, 
1983; 112 pages, 16 by 23.5 
cm, softcover, ISBN 0-8176- 
3160-7, $10,95, 

Discovering Apple Logo , 
David D* Thornburg, Read¬ 
ing, MA: Addison-Wesley, 
1983; 158 pages, 18-7 by 23.5 
cm, softcover, ISBN 0-201- 
07769-8, $14.95, 


Discrete Optimization Algo¬ 
rithms with Pascal Programs , 
Maciej M. Syslo, Narsingh 
Deo, and Janusz S. Kowalik, 
Englewood Cliffs, NJ: Pren¬ 
tice-Hall, 1983; 560 pages, 

18.5 by 24,3 cm, hardcover, 
ISBN 0-13-215509-5, $37.50. 

Electronic Life , Michael 
Crichton, New York: Alfred 
A. Knopf, 1983; 224 pages, 

14.6 by 22 cm, hardcover, 
ISBN 394-53406-9, $12,95. 

Executive VisiCalc for the 
Apple Computer, Roger E. 
Clark, Reading, MA: Addi¬ 
son-Wesley, 1983; 144 pages, 
18.8 by 23,3 cm, softcover, 
ISBN 0-20140242-0, $14.95. 

Executive VisiCalc for the 
IBM Personal Computer, Roger 
E, Clark, Reading, MA: Ad¬ 
dison-Wesley, 1983; 260 
pages, 18.5 by 23.5 cm, soft- 
cover, ISBN 0-201-10243-9, 
$12.95. 

Experiments in Four Dimen¬ 
sions, David L. Heiserman. 
Blue Ridge Summit, PA: Tab 


Books, 1983; 512 pages, 19.5 
by 23.5 cm, softcover, ISBN 0- 
8306-1541-5, $17,50. 

54 SuperCak Models , Robert 
H. Flast Berkeley, CA: Os- 
borne/McGraw-Hill, 1983; 
256 pages, 21 by 27.5 cm, soft- 
cover, ISBN 0-88134-118-5, 
$15.95. 

Formal Specification of Inter¬ 
active Graphics Programming 
Languages, William R. Mall- 
gren. Cambridge, MA: The 
MIT Press, 1983; 290 pages, 
18 by 23.8 cm, hardcover, 
ISBN 0-26243191-9, $35. 

Fundamentals of Data Struc¬ 
tures in Pascal , Ellis Horowitz 
and Sartaj Sahni. Rockville, 
MD: Computer Science 
Press, 1984; 560 pages, 15.5 
by 23.8 cm, hardcover, ISBN 
0-914894-94-3, $26.95. 

Funny Things, Computers, 
Trevor Hutchings. Toronto, 
Canada: James Lorimer & 
Company Publishers, 1983; 
66 pages, 13.5 by 19.5 cm, 
softcover, ISBN 0-88862-678- 


9, $6.95. 

Games for Your Atari Com¬ 
puter, Paul Bunn. New York: 
Dell Publishing Co., 1983; 128 
pages, 14.5 by 25 cm, spiral- 
bound, ISBN 0-440-52800-3, 
$5.95. 

Games for Your Timex/Sin- 
clair 1 000, Mark Charlton. 
New York: Dell Publishing! 
Co., 1983; 128 pages, 14.5 byj 
25 cm, spiral-bound, ISBN 0 
440-52785-6, $5.95. 

Games for Your Timex/Sin 
clair 2000, Peter Shaw, Ne 
York: Dell Publishing Co, 
1983; 128 pages, 14.5 by 
cm, spiral-bound, ISBN 0 
440-52794-5, $5.95. 

Games for Your VIC-20, 
Alastair Gourlay, New York 
Dell Publishing Co., 1983; 
pages, 14.5 by 25 cm, spiral 
bound, ISBN 0-440-52789- 
$5.95. 

Graphics Primer for the IB, 
PC, Mitchell Waite an 
Christopher Moigan. Berke 
ley, CA: Osbome/McGraw^ 
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Hill, 1983; 448 pages, 18 by 
23,3 cm, softcover, ISBN 0- 
931988-99-3, $21.95. 

Graphics Programs for the 
IBM PC, Robert J. Traister. 
Blue Ridge Summit, PA: Tab 
Books, 1983; 256 pages, 19,8 
by 23,5 cm, softcover, ISBN 0- 
8306-1556-3, $15.50. 

Graphicjues de Gestion , 
Denis Charpentier. Paris, 
France: Masson, 1983; 176 
pages, 16 by 24 cm, softcover, 
ISBN 2-225-80110-X, 150 
francs. 

Home -Family Computers , 
Gary Gagiiardi. New York: 
Bantam Books, 1983; 64 
pages, 13 by 19.5 cm, soft- 
cover, ISBN 0-533-34077-8, 
$2.95. 

How To Do It on the TRS-80 , 
William Barden jr. Upland, 
CA: IJG Inc,, 1983; 200 pages, 
21 by 275 cm, softcover, ISBN 
0-936200-08-1, $29.95. 

How to Find and Buy Good 
Software, Jess W. Curry Jr. 
and David M. Bonner. Engle¬ 


wood Cliffs, NJ: Prentice- 
Hall, 1983; 176 pages, 175 by 
23.3 cm, softcover, ISBN 0-13- 
406652-9, $8.95. 

How to Microcomputerizc 
Your Business , Jules A. Cohen 
with Catherine Scott McKin¬ 
ney and the staff of Orbis. 
Englewood Cliffs, NJ: Pren¬ 
tice-Hall, 1983; 192 pages, 17.3 
by 23.3 cm, softcover, ISBN 0- 
13-423889-3, $9.95. 

IBM Personal Computer & 
XT, Gerald Van Diver. Prior 
Lake, MN: Micro Informa¬ 
tion Publishing, 1983; 1024 
pages, 21 by 27.8 cm, soft- 
cover, ISBN 0-912603-00-3, 
$24.95. 

Introducing LOGO for the 
Apple II Computer Texas In¬ 
struments 99/4A , and Tandy 
Color Computer, Peter Ross. 
Reading, MA: Addison-Wes- 
ley, 1983; 260 pages, 15.5 by 
23.5 cm, softcover, ISBN 0- 
201-14652-5, $12.95. 

Introduction to Ada , David 
Price. Englewood Cliffs, NJ: 


Prentice-Hall, 1984; 160 
pages, 15,5 by 23.5 cm, hard¬ 
cover, ISBN 0-13-477653-4, 
$22.95. 

An Introduction to the Com¬ 
modore 64, Nevin B. Scrim¬ 
shaw and James Vogel Cam¬ 
bridge, MA: Birkhauser 
Boston Inc., 1983; 144 pages, 

16 by 23.5 cm, softcover, ISBN 
0-8176-3161-5, $11.95. 

Introduction to DECSYS- 
TEM-20 Assembly Program¬ 
ming, Stephen A. Longo. 
Monterey, CA: Brooks/Cole 
Publishing Co., 1984; 208 
pages, 18.5 by 23.5 cm, soft- 
cover, ISBN 0-534-02942-6, 
$17.95. 

Art Introduction to Vu-Qtk 
Spreadsheeting for the Timex/ 
Sinclair 2000 and the Sinclair 
ZX Spectrum, Harry An- 
barlian, New York: McGraw- 
Hill, 1984; 448 pages, 23.5 by 

17 cm, spiral-bound, ISBN 0- 
07-001698^4, $22.95. 

Instructional Computing with 
the TRS-80, Herbert L, 


Nickles and George H. Culp. 
Monterey, CA: Brooks/Cole 
Publishing Co., 1984; 240 
pages, 18.5 by 23.5 cm, soft- 
cover, ISBN 0-534-02966-3, 
$15.95. 

Invitation to COBOL for the 
TRS-80 , Lawrence L. McNitt. 
New York: Petrocelli Books, 
1983; 304 pages, 15.5 by 23.5 
cm, softcover, ISBN 0-89433- 
209-0, $15. 

Low-Cost Word Processing , 
Laurence Press. Reading, 
MA: Addison-Wesley, 1983; 
240 pages, 18 by 23.5 cm, soft- 
cover, ISBN 0-201-05735-2, 
$10.95. 

Management Information 
Systems , 3rd ed., Jerome 
Kanter. Englewood Cliffs, NJ: 
Prentice-Hall, 1984; 464 
pages, 18.3 by 24.3 cm, hard¬ 
cover, ISBN 0-13-549543-1, 
$27.95. 

The McWilliams II Word Pro¬ 
cessor Instruction Manual , 
Peter A. McWilliams. West 
Hollywood, CA: Prelude 


A REFURBISHED DAISY WHEEL TERMINAL 
FOR PERSONAL COMPUTER USERS AND SMALL BUSINESSES. 

Three-In-One Offer! Just $895 From 
Your Computer Store. 

• A 30 cps letter-quality printer 
• A timesharing keyboard terminal (when modem equipped) 

• A Selectric*-style keyboard typewriter 



AJ daisy wheel printer terminals are renowned for 

exceptional performance, high reliability, and applications 

versatility. Mow you can have all this for only $895** in our 

special limited offer. 

• 30 cps tetter-quality printing 

• Changeable type faces 

• Full ASCII keyboard with 
numeric pad 

• High resolution X-Y plotting 

• Complete electronic forms 
control 

• 128-character buffer 

• Asynchronous RS-Z32 interface 

• Printwheel, ribbon cartridge, 
and cable included 

• 30-day parts/labor warranty 


And you can choose from a list of options including 
forms tractor, pin-feed platen, paper trays, side shelves, 
extra printwheels, APL keyboard and 2K buffer. 

Call your nearest AJ region 
office to find the nearest com¬ 
puter store: San Jose, CA 
(408) 263-8520 (Sales); 
Rosemont, IL (312) 671-7155; 
Fair Lawn, NJ (201) 794-9316 


’^Suggested sdting price, excludes options 
and is !iubpetrt to change without naLice. 
Model shown includes certain options, 
Offer ava ilabte only in the con tiguous U S, 

'Sdectric eh a trademark of IBM 


ANDER50N 

JACOBSON 


Circle 35 on inquiry card. 
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Books Received 


Press, 1983; 144 pages, 13.3 by 
21 cm, softcover, ISBN 0-671- 
50433-9, $3.95. 

Microcomputer Software 
Design , Sally Campbell. 
Englewood Cliffs, NJ: Pren¬ 
tice-Hall, 1984; 240 pages, 

17.5 by 23.3 cm, softcover, 
ISBN 0-13-580621-6, $12.95. 

The Minute Manual for Apple 
Writer lie , Jim Pirisino. Co¬ 
lumbia, MD: Minuteware, 
1983; 140 pages, 13.5 by 22.8 
cm, softcover, ISBN 0-913131- 
01-6, $7.95, 

Multidimensional Digital 
Signal Processing , Dan E. 
Dudgeon and Russell M. 
Mersereau. Englewood 
Cliffs, NJ: Prentice-Hall, 
1984; 416 pages, 18 by 24.3 
cm, hardcover, ISBN 0-13- 
604959-1, $36.95. 

The New American Computer 
Dictionary , Kent Porter, New 
York: New American Library, 
1983; 320 pages, 10.5 by 17.8 
cm, softcover, ISBN 0-451- 
12578-9, $3,50, 


Office Automation & Word 
Processing Buyer's Guide , Tony 
Webster. New York: McGraw- 
Hill, 1984; 352 pages, 28 by 

21.5 cm, softcover, ISBN 0-07 
068962-8, $19.95. 

PA7TCA Directory of Con¬ 
sultants, 1983-1984 , Profes¬ 
sional & Technical Consul¬ 
tants Association. San Jose, 
CA: PAICA, 1983; 140 pages, 
21 by 13.5 cm, softcover, ISBN 
0-939840-02-2, $7.95, 

Pascal for BASIC Program¬ 
mers , Charles Seiter and 
Robert Weiss. Reading, MA: 
Addison-Wesley, 1983; 256 
pages, 18,7 by 23.7 cm, soft- 
cover, ISBN 0-201-06577-0, 
$10.95. 

Pascal for FORTRAN Pro¬ 
grammers, Ronald H. Perrott 
and Donald C. S. Allison. 
Rockville, MD: Computer 
Science Press, 1984; 352 
pages, 15 by 23 cm, softcover, 
ISBN 0-914894-09-9, $18.95. 

Pascal Programs for Games & 
Graphics , Tom Swan, 


Rochelle Park, NJ: Hayden 
Book Co., 1983; 224 pages, 18 
by 23.5 cm, softcover, ISBN 0- 
8104-6271-0, $15.95. 

Personal Computer Buyers 
Guide , Dennis J, Grimes and 
Brian W. Kelly. Cambridge, 
MA: Ballinger Publishing 
Co,, 1983; 300 pages, 22.8 by 
278 cm, softcover, ISBN 0- 
88410-917-8, $16.95. 

The Personal Computer 
Ha ndbook , Pe ter Ro d well. 
Woodbury, NY: Barroris Edu¬ 
cational Series Inc., 1983; 208 
pages, 21.5 by 28 cm, soft- 
cover, ISBN 0-8120-2704-3, 
$14.95. 

Personal Computing: BASIC 
Programming on the TRS-8Q, 
Robert R. Hare Jr. Monterey, 
CA: Brooks/Cole Publishing 
Co., 1984; 352 pages, 21.3 by 
27.8 cm, softcover, ISBN 0- 
534-02768-7, $19.95. 

Practical WordStar Uses , Julie 
Anne Area. Berkeley, CA: 
Sybex, 1983; 336 pages, 178 
by 23 cm, softcover, ISBN 0- 


89588-107-1, $16.95. 

Professional-Personal Com¬ 
puters, Gary Gagliardi. New 
York: Bantam Books, 1983; 64 
pages, 13 by 19.5 cm, soft- 
cover, ISBN 0-533-34078-6, 
$2.95. 

A Programmer's View of the 
Intel 432 System , Elliot L Or- 
ganick. New York: McGraw- 
Hill, 1983; 432 pages, 16 by 

23.5 cm, hardcover, ISBN 0- 
07-O47719-1, $29.95. 

Programming the 8086/8088 , 
James W. Coffron, Berkeley, 
CA: Sybex, 1983; 336 pages, 
14.8 by 23 cm, softcover, ISBN 
0-89588-120-9, $15.95. 

Programming Projects for | 
Yavr Timex/Sinclair WOO , 
Frank Wattenberg. Engle- I 
wood Cliffs, NJ: Prentice- 
Hall, 1983; 112 pages, 17.5 by 

23.5 cm, softcover, ISBN 0-13- [ 
729673-8, $8.95. 

Programming the M68000, ] 
Tim King and Brian Knight. I 
Reading, MA: Addison-Wes-1 
ley, 1983; 160 pages, 15.5 by I 


DANA’S COMPUTER DISCOUNT 

★ Highest Quality - Lowest Prices ★ 


IBM PC KIT 


INCLUDES: 

» DELUXE CASE 

* POWER SUPPLY W/FAN 

* DETACHABLE LOW PROFILE KEYBOARD 

* MOTHER BOARD FULLY SOCKETED 
■ ALL COMPONENTS INCLUDED 

- FULL DOCUMENTATIONS 

* 128 K RAM 

* 5 EXPANSION SLOTS 

$995°® 

ASSEMBLE IN 1 HOUR 





HALF HEIGHT 

Apple II & E Compatible 

Slim line - 40 Irac wJpslch 
Single sided 163 K capacity 

$194” 


FULL HEIGHT 
Apple II & E Compatible 

35 Tree 

Single Sided 143 K capacity 

$169” 




TEAC FD55B 
The Highest Quality! 

Slim line - 4G Irac capability 
Double sided, double deraily 
Compatible 

$189” 


LMS JOYSTICK 

Apple II & E Compatible 

Heavy duly case. 


$29 

r\ 


■ a. 

:—J9PP 


Commodore® Compatible Drive *299” RAM C HI PS 


4164 

4164 


150NS 

200NS 


$5.95 ea. Limit 64 Pc 
$5.50 ea. per customer 


Dana’s Discount Computer 
Buyers Club * * * * 

- 512.00 ANNUAL MEMBERSHIP (REFUNDABLE} 

* $10.00 CREDIT TOWARD FIRST PURCHASE. 

• S PECr A L A DDE D DISCOUNTS 

• MONTH LY SPEC IALS FOR M E M B ERS ON LY 

■ SPECIAL MEMBERSHIP ACCOUNT AND LD. CARD. 

* PERSO N A L CH ECXS A CCEPT A B LE F HO M CLU B M EM BE HS. 


TflAC F D55 F | DSOO -9BTH) 

12" Amber Monitor Low Res. 

12' Green Monitor Low Res 

IS' BMC Color Monitor. 

12 " AI rona Amber Momto r Hi Has. 
12' Alrcma Green Monitor HI Res . . 

80 Col. BMC Printer. 

3Vt Apple Compatible . 

3Y* IBM PC Compatible. 

5 Vi (SSDD} Floppy Discs (Bo* oi 10). 
Cooling Fans for Apple . 


$239.95 

89.95 

89.95 

249.95 
109-95 

109.95 

249.95 
CALL 


16.95 

44.95 


APPLE II &E 

Disc Drive Cool roller Card 
Printer Interlace Card 
Epson Com p at I bl c 


app£ 


coMP^ E 


CO 


WPdTE* 


ONLY'- 



$44* 


64 K Upper Lower 
247 Functions on Keyboard 
Numeric Keypad 
FLO- Case 


$499 


98 


IC’s Available & More 

74LS323 . £2.25 

8116-....4-................................ 4.90 

2114 .. 1,49 

8502. 4,95 

ORDER DESK 6:00 A M TO 5:00 P.M, 

PST MON. THRU Ffll 
Orders normally shipped within 48 hours. 


Product shipped in factory 
with manufacturer's 


Join Our 
Club 

And Save! P-O. Box 15485, Santa Ana, California 

Orders: 1-800-262-DANA In California: (714) 953-9105 


Dana’s Computer Discount s~,—, 

subject to change without 
notice. 


International orders accepiod with a $5.00 surcharge lor handling, plus shipping charges * Wo accept Visa, MasterCard, Money Orders, 
and Certified checks * Cheeks require bank clearance * California residents add 6% sales tax * All subjecl to availability, acceplance, and 
verification ■ All sales are final * Satisfaction guaranteed or full refund. 


* Eagle, IBM. Apple. Apple HE. and Commodore ere all registered trade marks of Eagle. fBM, Apple and Commodore corporal ions 
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Books Received- 


23.5 cm, softcover, ISBN 0- 
|201-11730-4, $12.95, 

Programs for the TI Home 
I Computer , Steve Davis, Engle¬ 
wood Cliffs, NJ: Prentice- 
Hall, 1983; 126 pages, 21.5 by 
p8 cm, softcover, ISBN 0-13- 
1729534-0, $14.95, 

Real-Time Software, Robert 
Glass, Englewood Cliffs, 
Prentice-Hall, 1983; 464 
pages, 15.8 by 23,5 cm, hard¬ 
cover, ISBN 0-13-767103-2, 
$24.95. 

Science and Engineering Pro¬ 
grams for the IBM PC, Cass 
vart. Englewood Cliffs, 
4J: Prentice-Hall, 1983; 144 
bages, 15 by 23 cm, softcover, 
|SBN 0-13-794934-0, $12.95. 

Semiconductor Memories , 
petty Prince and Gunnar 
lue-Gundersen. New York: 
ohn Wiley & Sons, 1983; 216 
bages, 15.5 by 23.5 cm, hard- 
lover, ISBN 0-471-90146-6, 
121.95. 

Simple Interfacing Projects , 
>wen Bishop. Englewood 
tliffs, NJ: Prentice-Hall, 
1983; 176 pages, 23 by 15.3 
Jm, softcover, ISBN 043- 
|11083-2, $10.95. 

Spreadsheeting on the TRS-80 
lolor Computer , Harry An- 
larlian. New York: McGiaw- 
jlill, 1983; 320 pages, 17 by 

13.5 cm, spiral-bound, ISBN 
1*07-001595-3, $39.95. In- 
lludes a cassette. 

The Software Sifter , Philip 
Irankel and Ann Gras. New 
fork: Macmillan Publishing 
1983; 271 pages, 21,3 by 
S cm, spiral-bound, ISBN 0- 
2-949330-7, $24.95. 

Survival on Planet X with the 
[tan Home Computer, Michael 
prkin and Ed Bogas, Reston, 
Reston Publishing Co., 
p84; 161 pages, 17.5 by 23.5 
softcover, ISBN 0-8359- 
2-X, $12.95. 

I Thrilling Games for the Tandy 
folor Computer, Hal Renko 
nd Sam Edwards. Reading, 

If A; Addison-Wesley, 1983; 
p6 pages, 15.3 by 15.3 cm, 
pftcover, ISBN 0-201-16481-7, 
E.95. 

I Through the MicroMaze: A 
Usual Guide , Wayne Creek- 


more, Culver City, CA: Ash¬ 
tonTate, 1983; 64 pages, 21.5 
by 25.3 cm, softcover, ISBN 
912677-02-3, $9.95. 

The Timex/Sinclair 1000 Basic 
Handbook , Douglas Hergert. 
Berkeley, CA: Sybex, 1983; 
192 pages, 14 by 21 cm, soft- 
cover, ISBN 0-89588413-6, 
$7.95. 

20 Programs for the ZX Spec¬ 
trum & 16K ZX81 f S. Daly. 
London, England: Bernard 
Babani Ltd., 1983; 128 pages, 
11.3 by IS cm, softcover, ISBN 
0-85934-103-8, £1.95. 

Using the Commodore 64 in 
the Home , Hank Librach and 
Bill L. Behrendt. Englewood 
Cliffs, NJ: Prentice-Hall, 
1983; 110 pages, 14.8 by 23 
cm, softcover, ISBN 0-13- 
940072-9, $10.95. 

VIC-20: The Affordable 
Learning Tool for the Mature 
Adult , John A. Heil and Jack 
Martin. Wayne, PA: Banbury 
Books, 1983; 206 pages, 18 by 

23.5 cm, spiral-bound, ISBN 
0-88693-001-4, $14.95. 

Word Processing on the IBM , 
Peter A. McWilliams. Los 
Angeles, CA: Prelude Press, 
1983; 288 pages, 15 by 23 cm, 
softcover, ISBN 345-31530-8, 
$9.95. 

The WordStar Handbook , 
Dennis P. Curtin. Somerville, 
MA: Curtin & London, 1983; 
176 pages, 28 by 21.5 cm, soft- 
cover, ISBN 0-930764-644, 
$16.50. 

Xanadu , Roy Mason with 
Lane Jennings and Robert 
Evans, Washington, DC: 
Acropolis Books Ltd., 1983; 
262 pages, 21 by 23.5 cm, 
hardcover, ISBN 87491-701-8, 
$18.95. 

Your Commodore 64, John 
Heilborn and Ran Talbott. 
Berkeley, CA: Osborne/ 
McGraw-Hill, 1983; 464 
pages, 16.8 by 23.5 cm, soft- 
cover, ISBN 0-88134-114-2, 
$14.95, 

Your First Microprocessor , 
James W. Coffron. Engle¬ 
wood Cliffs, NJ: Prentice- 
Hall, 1984; 352 pages, 17.5 by 

23.5 cm, softcover, ISBN 043- 
978446-2, $14.95. ■ 


64K S100 STATIC RAM 

$ 1992P T 

NEW! 

LOW POWER! 

RAM OR EPROM! 


BLANK PC BOARD 
WITH DOCUMENTATION 
|SS 



SUPPORT IC9 + CAPS 
$17.50 

FULL SOCKET SET 
$14.S0 

FULLY SUPPORTS THE 
NEW IEEE 6*6 S100 
STANDARD 
(AS PROPOSED) 
FOR 56K KIT $1B5 


ASSEMBLED AND 
TESTED ADD $50 


FEATURES: 

* um now 2K x 9 (TMM 2016 or HM $116) RAM* 
+ Fulily support* IEEE 696 24 BIT Emended 

Add re* ting 

* 64K drawi only approximately SOD MA. 

* 200 NS RAMI are Hindard. (TOSHIBA makt* 
TMM 2016 b a* leal ■■ 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 

* SUPPORTS PHANTOM (BOTH LOWER 32K 
AND ENTIRE BOARD). 

* 2716 EPROM* may t>e mantled in any oMop46K. 
■ Any of the top BK (E00D H AND ABOVE) may 

be disabled to provide windows to eliminate 
any possible conDfcl* with your system monitor, 
disk controller,, tic. 

* Perfect lor small lyetema since BOTH RAM and 
EPROM may co-eiiil on the tame board. 

* BOARD may be pari tally populated a* 66* 


256K S-1G0 SOLID STATE DISK SIMULATOR! 

WE CALL THIS BOARD THE ‘LIGHT-SPEED-tQO*' BECAUSE IT OFFERS 
AN ASTOUNDING INCREASE IN YOUR COMPUTER S PERFORMANCE 
WHEN COMPARED TO A MECHANICAL FLOPPY D/SK DRIVE. 

FEATURES: 

* 256K on board, tiling + 5V 64K 
DRAMS 

* Uses new tnlel 8203-1 LSI Memory 
Coni roller 

* Require* only 4 Dip Switch 
Selectable I/O Port*. 

* Run* on 8030 or Z8Q SI 00 machines, 
■ Up lo 6 LS-100 boards can be run 

together for 2 Meg. of On Line Solid 
Stale Disk Storage. 

* Provisions for Battery back-up. 

* Software to mate Ihe LS-100 lo your 
CP/M' 2 2 DOS la supplied 

a The LS'100 provides an Increase in 
speed of up to 7 lo 10 times on Ditk 
Intensive Software 

* Compare our pficel You could pay 
up to 3 lime* as much for similar 
boards. 



BLANK PCB 
(WITH CP7M' 2.2 
PATCHES AND INSTALL 
PROGRAM ON DISKETTE) 


$ggss 


# LS-100 


*399 00 


(FULL 2S6K KIT) 


THE NEW ZRT-80 

CRT TERMINAL BOARD! 

A LOW COST Z-80 BASED SWGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD , POWER SUPPLY. AND VIDEO MONITOR TO MAKE A 
COMPLETE CRT TERMINAL USE AS A COMPUTER CONSOLE , OR 
WITH A MODEM FOR USE WITH ANY OF THE PHONE-LINE COMPUTER 
SERVICES. , 

FEATURES: 

* Uses a Z8QA and 6845 CRT 
Controller for powerful video 
capabilities. 

* RS232 at 16 BAUD Rale* from 76 
lo 19.200. 

i 24 x 60 standard format (60 Hz). 

* Optional formats Irom 24 x B0 
(60 Hz) to 64 lines x 96 characters 
(60 Hz). 

* Higher density formats require up Id 
3 additional 2K x B 6116 RAMS, 

* Uses N.S INS B250 BAUD Rale 
Gen. and USART Combo 1C. 

* 3 Terminal Emu la Mon Mode* which 
are Dip Swiich selectable. These 
include the L5I-AQM3A, the Healh 
H-19, and the Beehive. 

* Composite or Split Video. 

* Any polarity of video or *ync. 

* Inverse Video Capability. 

* Small Size: 6-5 x 9 Inches. 

* Upper & lower case witf 

*7*9 Character Matrix. 

* Requires Par. ASCII keyboard. 

WITH 8 IN. 

SOURCE DISK! 

(CP/M COMPATIBLE) 



BLANK PCB WITH 271B 
CHAR. ROM. 2732 MON. ROM 

$5995 

SOURCE DISKETTE - ADD $10 
SET OF 2 CRYSTALS - ADD $7.50 


*129®!, 


(COMPLETE KIT* 
ZRT-80 2K VIDEO RAM) 


Digital Research Computers 

P.O.BOX 461565 - GARLAND, TEXAS 75046 ■ (214)271-3536 


TERMS: Add $3,00 postage. We pay balance. Orders under 
$15 add 75$ handling. No C.O.D. We accept Visa and Master¬ 
Card, Texas Res, add 5% Tax. Foreign orders (except Canada} 
add 20% P & H. Orders over $50 add 85£ for insurance. 
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Now 
you can 
reach 

anyone 

with 

your small 
computer. 














































































































































Western Union 
Easy Link service. 

The easy way to link your computer to the world. 

*ln Virginia, call 703-448-8877. Ext. 348, 

Circle 403 on Inquiry card. 


At last, there’s a practical way to enjoy the 
benefits of “electronic mail." It’s Western Union 
Easy Link™ service. 

With it you can literally reach any business 
or any person in writing, almost anywhere on 
earth. With EasyLink service, you can link your 
personal computer or word processor to almost 
any other, to the global Telex network and to 
anyone, nearly anywhere, with an array of rapid 
delivery Western Union message services. 

EasyLink can increase your equipment’s 
usefulness, improve office productivity and 
dramatically cut message delivery time. 

Links to the Worldwide Telex network. 

EasyLink subscribers have a direct link to 
Western Union’s Worldwide Telex. Through this 
service, you can reach any of the 1.5 million 
businesses who are Telex subscribers in 154 
countries. 

Your message arrives in just minutes, in 
writing, for a fraction of the cost of a long¬ 
distance phone call. And you will get your own 
number to receive messages from anyone on the 
worldwide network. 

Available now. 

EasyLink service is now available. Let us 
demonstrate how easy it is to send and receive 
messages from your communicating desktop 
terminals. Call us toll-free at 800-336-3797. Ext. 
348.* Or contact Clyde Meador, Western Union, 
One Lake Street, Upper Saddle River, 

New Jersey 07458. 



























































































Software Received 


Apple 

Apple Logo, an interactive 
computer language. This 
program is an introduction to 
programming using turtle 
graphics. When you see the 
shapes you create, you learn 
what steps are involved in 
programming technique. 
Suitable for children or 
adults. For II, D Plus, and lie; 
floppy disk, $175. Logo Com¬ 
puter Systems Inc., 9960 Cote 
de Liesse, Lachine, Quebec 
H8T 1A1, Canada. 

Appleworks, an integrated 
software package for use in 
business and at home. This 
program combines word pro¬ 
cessing, database managing, 
and financial modeling into 
a single program. You can 
write and edit letters and 
documents, make financial 
calculations on spreadsheets, 
and keep important informa¬ 
tion on disk. For the lie; 
floppy disk, $250. Apple 
Computer Inc., 20525 Mari- 
ani Ave,, Cupertino, CA 
95014. 

Basic Accounting, a finan¬ 
cial-management system for 
use in business and at home. 
You can keep track of check¬ 
books, charge cards, savings 
books, cash accounts, and 
business accounts. Update, 
search, edit, print, and even 
secure your system using a 
secret password. For II, H 
Plus, and lie; floppy disk, 
$89. Practical Software Inc., 
31245 La Baya Dr., Westlake 
Village, CA 91362. 

Beat the Street, a stock-mar¬ 
ket technical-analysis training 
simulator. Beginning or ex¬ 
perienced investors can prac¬ 
tice playing the market with¬ 
out real capital losses on poor 
investments. Learn point and 
figure charting and interpret 
the price pattern as it unfolds 
based on actual price his¬ 


tories of over 175 stocks on 
the big board. Simulation can 
take the place of years of ex¬ 
perience in trading stocks. 
For II and lie; floppy disk, 
$49.95. MEA Software Asso¬ 
ciates, FOB 2385, Littleton, 
CO 80161. 

The Bilestoad, a strategic 
adventure game. In a fuhm 
istic setting of 39 levels and 
44 combat fields, your job is 
to help mankind survive in a 
violent world. Barbaric bat¬ 
tles are fought man to man or 
man against robot. Far the H; 
floppy disk, $39.95. Data- 
most, 8943 Fullbright Ave., 
Chatsworth, CA 91311-2750. 

Calculus, an educational pro¬ 
gram for use in both schools 
and business to solve cal¬ 
culus problems. This second 
edition program contains 22 
user-friendly and self-con¬ 
tained working programs in 
BASIC. Far 0 Plus and He; 
floppy disk, $39.95. Sasoco, 
5004 Glen Forest Dr., 
Raleigh, NC 27612. 

Caverns of Cailisto, an 
arcade-type game. Save your 
space station from aliens 
who are attacking you and 
running off with your ship's 
panels and the ion drive. Try 
to retrieve your ship parts 
and fight off the aliens so you 
can repair your ship. For n, 
II Plus, and He; floppy disk, 
$34,95. Origin Systems Inc., 
1545 Osgood St. #7, POB 99, 
North Andover, MA 01845. 

Compu Fed, a database pro¬ 
gram for dog breeders. You 
can keep track of three to five 
generations of pedigree dogs 
even if you are a computer 
novice. Log in the dog's 
name, birth date, AKC num¬ 
ber, sex, and the dog's 
parents' names. For n Plus 
and lie; floppy disk, $37.50, 
B & L Mac, 132 Patton, Rich¬ 
land, WA 99352. 


Da Foma GB, a gradebook- 
emulation program. A 
teacher's tool that keeps track 
of up to 50 students' grades 
and averages for the aca¬ 
demic year. Each student's 
record has 42 individual 
scores that are divided into 
three categories that indude 
test and exams, homework, 
and any other items you 
need to consider. For H Plus 
and He; floppy disk, $49. Da 
Poma Inc., POB 23192, 
Honolulu, HI 96822-0910. 

Exodus; Ultima III, the third 
in a series of role-playing 
adventure games. You are 
sent out to conquer treacher¬ 
ous foes in the realm of 
Sosaria. With new powers, 
you must create characters 
from a variety of attributes, 
form and disband an adven¬ 
ture party, and restore peace. 
For H, H Plus, and He; floppy 
disk, $59.95. Origin Systems 
Inc. (see address above). 

Flight Simulator II, a flying- 
simulation package. Once 
you've learned to maneuver 
a Piper during day or dusk, 
land in various cities, and 
perform aerobatics, you can 
test your skills in a World War 
I aerial-battle simulation. For 
II, H Plus, and lie; floppy 
disk, $49,95. Sublogic Corp., 
713 Edgebrook Dr,, Cham¬ 
paign, IL 61820. 

Flow Charting, a business 
package for use in diagram¬ 
ming an operation's work 
flow. Produce flowcharts in 
rapid succession for presen¬ 
tations or distribution by a 
trial-and-error method. For 
the II, H Plus, He, and IH; 
floppy disk, $138. Patton & 
Patton, 340 Lassenpark Cir¬ 
cle, San Jose, CA 95136. 

Fore caster-Buy II, an inven¬ 
tory-control package for busi¬ 
ness use. This program lets 
you monitor inventory order¬ 


ing to reduce overstocking fc 
faster turnover and cash flov 
Features include printout c 
data-entry worksheets, uf 
dating, and monthly foreca: 
reports of parts or materis 
that consider reorder lea 
time. For II, H Plus, and nt 
floppy disk, $800. Alessi Dal 
Technology, POB 4, Neec 
ham Heights, MA 02194. 

Mastering the SAT, a sel 
paced preparation course ft 
the Scholastic Aptitude les\ 
in verbal, math, and star 
dard written English skill 
Endorsed by the National A| 
sociation of Secondar 
School Principals (NASSP 
this program analyzes stJ 
dents' answers and providt 
study and practice in skil 
covered on the SAT For 
Plus and ne; floppy disk 
$150. CBS Software, Or 
Fawcett Place, Greenwic 
CT 06836. 

Micro-Dynamo, a systed 
dynamics modeling laJ 
guage. This program lets yd 
build a mathematical mod 
of a hypothetical situatiq 
and simulate its behavior d 
a computer. When the sim 
lation is complete, the pr 
gram outputs the results 
tabular or graphic form d 
the screen or printer. For tn 
IT; floppy disk, $245. Add 
son-Wesley, 6 Jacob Wa 
Reading, MA 01867 

One-on-One, a basketba 
simulation game. Choo 
from four levels of play; pal 
and recreation, varsity, cd 
lege, and professional baskJ 
ball. Test your scoring skil 
against another player I 
against the computer. Actid 
is sparked by comments frd 
Julius Erving and Larry Bi 
from the game-developme 
sessions. For II and TB 
floppy disk, $40. Electron 
Arts, 2755 Campus Dr., sJ 
Mateo, CA 94403. 
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isdos, a utility program 
ritten in Pascal and assem- 
ly language to allow trans- 
*s of files between DOS 3,3 
nd UCSD Pascal* Features 
iclude automatic display of 
ither directory automatic 
2xt-fiie formatting, code-file 
eneration, and high-resolu- 
on picture transfer between 
rinter and computer. Built- 
i demonstrations and doc- 
mentation enable smooth 
□eversions. For , the II; 
oppy disk, $39*95. Linnton 
ystems, FOB 17612, Port¬ 
ed, OR 97217. 

ci entific Plotter, Version II, 
graphing program for plot- 
ng scientific, engineering, 
nd business data. Superim- 
ose more than one data set 
n the same graph easily 
rith 20 plotting symbols. You 
pntrol axis position, grid 
\ze, and scaling intervals. A 
and-alone utility program 
tints labels on any high-res- 
ution picture. For H, II Plus 
kd He; floppy disk, $50. In- 
ractive Microware Inc*, 
DB 771, State College, PA 

tsoi, 

piking Blissapple, a tri- 
lodal program written in a 
Imbmation of machine lan- 
liage and FORTH that is de¬ 
igned for communicatively 
isabled children. It func- 
pns by interfacing with 
Lstom keyboards to act as a 
Immunication/writing aid, 
kese children can write 
lith Blissymbols and have 
leir messages and stories 
Isplayed on a terminal, 
fcoken, or printed on the 
rinter. For II and II Plus; 
pppy disk, $35* Trace Re¬ 
larch and Development 
enter, 314 Waisznan Center, 
loo Highland Ave*, Madi- 
In, WI 53706. 

lime is Money, a personal 
tcounting package that can 
louble for a small-business 
Inancial-managernent sys- 
Im. You can balance your 
meckbook, calculate and 


monitor budgets, discern net 
worth, and record tax-de¬ 
ductible expenses without 
bookkeeping or accounting 
skills. You can track up to 240 
income types, 240 income 
sources, 240 expenses, and 
240 assets and liabilities. Full 
report generation and graph¬ 
ics capabilities are a few of 
the instructions that require a 
single keystroke* For II, II 
Plus, and He; floppy disk, 
$100* Turning Point Software, 
11A Main St., Watertown, 
MA 02172. 

Tom Thumb, a reading pro¬ 
gram for preschoolers and 
first graders. This adaptation 
of the fairy tale by the 
Brothers Grimm improves 
reading, vocabulary, and 
comprehension skills. Fea¬ 
tures include self-paced read¬ 
ing levels, multiple vocab¬ 
ulary levels, easy-to-use soft¬ 
ware, color graphics, and 
special character sets. For II 
Plus and lie; floppy disk, 
$29*95* International Soft¬ 
ware Systems, FOB 5427, 
Richmond, VA 23220. 

Trompers, an arcade-type 
game. Due to a skip in Ar¬ 
nold Strum p's shortwave 
radio, too many little crea¬ 
tures from the planet Tromp 
are falling from the sky into 
his domain. You have five 
levels in which to help old 
Am catch them all and score 
the most points you can. For 
II, II Plus, and lie; floppy 
disk, $29.95, Avant-Garde 
Creations Inc*, POB 30160, 
Eugene, OR 97403. 

Unprintable Physics, an edu¬ 
cational program for science 
and engineering students* 
You can use up to 32 simula¬ 
tions, demonstrations, ex¬ 
amples, and quizzes of math¬ 
ematical methods, mechan¬ 
ics, thermodynamics, elec¬ 
tromagnetism, and wave 
phenomena. Learn modem 
physics in ways it cannot be 
taught by books* Ibr H, II 
Plus, and He; floppy disk. 


$29*95* Prentice-Hall, Rt. 9W, 
Englewood Cliffs, NJ 07632. 


Atari 

Grid runner, an arcade-type 
game* As a pilot of an air-bat- 
tleship, you try to stop the 
droids from attacking the or¬ 
biting solar-power station. 
Destroy pods, droid seg¬ 
ments or leaders, and avoid 
the releases of plasma and 
ever-increasing attack waves. 
Requires a joystick. For the 
400/800; cartridge, $29.95. 
Human Engineered Soft¬ 
ware, 150 North Hill Dr., 
Brisbane, CA 94005, 

Omnitrend's Universe, a 
three-dimensional tactical 
strategy game. You are a star- 
ship captain in search of the 
lost hyperspace booster* Save 
the civilization, become a 
hero, and win a fortune if 
you succeed* For 400/800 and 
1200; floppy disks, $89.95* 
Omnitrend Software, 8 
Huckleberry Lane, West 
Simsbury, CT 06092. 


CP/M 

Compas Pascal, a Pascal 
compiler. This superset of 
standard Pascal is a one-pass 
compiler that generates ma¬ 
chine code quickly. The inter¬ 
active editor is command 
compatible with Wordstar. It 
includes such features as 
overlays, dynamic strings, 
random-access files, and 
more. Floppy disk, $440, K* J. 
Computer Services, FOB 66, 
Mentone, Victoria 3194, 
Australia. 

FORTRAN Relabel, a label- 
renumbering program. All 
the numeric labels in FOR¬ 
TRAN programs containing 
statements and line refer¬ 
ences can be renumbered 


using this program. Subrou¬ 
tines, function programs, 
and Microsoft EDTT80 line 
numbers, if present, are pro¬ 
cessed automatically* You 
specify the ASCII filename, 
the desired new label begin¬ 
ning, and increment. Floppy 
disk, $29*95. Cleydale 
Engineering, POB 784, 
Dahlgren, VA 22448. (This 
program's description was 
listed incorrectly in the 
March "Software Received/' 
page 463. We regret any in¬ 
conveniences this may have 
caused.) 

ICAMS, an integrated con¬ 
dominium- and apartment- 
management system * Yo u 
can perform property-man¬ 
agement calculations with 
features that include semi¬ 
automatic billing and pay¬ 
ment receipts, account up¬ 
dates, and 18 current reports. 
It can search for specific word 
clues and customization is an 
option* Floppy disk, $1195. 
Advanced Management Ap¬ 
proach Inc., POB 8576, Cala- 
basas, CA 91302. 

UBug, a ZBCFbased assembly- 
level debugging tool. With 
this program, breakpoints do 
not need to be removed to re¬ 
sume execution because they 
are already transparent. You 
can manipulate arithmetic 
and symbolic expressions, 
address expressions using 
register contents, and benefit 
from nondestructive memory 
tests, error codes, and built- 
in disk protection from over¬ 
writing. Floppy disk, $80. 
Lehey Microcomputer Sys¬ 
tems, Postfach 145, 6365 
Rosbach 1, Germany. 

Mailer, Version 1,2, a mail¬ 
ing-list management package 
running on the CP/M 2*2 
operating system. This pro¬ 
gram can read in address 
flies created by word-pro- 
cessing and mailing pro¬ 
grams to create new files* A 
screen form simplifies data 
entry and updating, delimit- 
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ing the entry fields and 
catching common entry 
errors. Floppy disk, $150. 
Maurizi Associates, 1344 
Fitch Way Sacramento, CA 
9582 5. 


Propstar, a type set-quality 
printing program. Print 
Wordstar document files via 
your proportional space 
printer to achieve true pro¬ 
portional spacing. This pro¬ 
gram supports boldface, 
doublestrike, strikeout, 
underscore, formatting, and 
subscripts and superscripts. 
Floppy disk, $49.95. Civil 
Computing Corp., Suite 1, 
2111 Research Dr., Livermore, 
CA 94550. 


Tar bell Database System, an 

interactive database system 
whose programs use a com¬ 
mon file format. It includes 
ASCII files with fixed- and 
variable-length records. You 
can make changes in the way 
the files are accessed without 
changing the files. It is also 
possible to change the struc¬ 
ture of a file without changing 
the way that your file is ac¬ 
cessed. Floppy disk, $249. 
Tar bell Electronics, Suite B, 
950 Dovlen Place, Carson, 
CA 90746. 


Commodore 


Attack of the Mutant Camels, 

an arcade-type game. As the 
pilot of a combat ship, you 
must destroy enemy droids, 
deadly pods, and 20 attack 
waves of Cosmic Cameloids. 
You win an extra ship for 
every wave of challenges you 
encounter. Be prepared for 
the enemies' bizarre psycho¬ 
logical disorientation tactics. 
Requires a joystick. For the 
VIC-20; cartridge, $29.95, 
Human Engineered Soft¬ 
ware, 150 North Hill Dr., 
Brisbane, CA 94005. 

Commodore 64 BASIC Pro¬ 
grams, an introductory pro¬ 
gramming package. Comple¬ 
mented by a seven-chapter 
book, this package includes 
30 programs that demon¬ 
strate the intricacies of the 
computer. You are encour¬ 
aged to make modifications 
to improve program develop¬ 
ment and learn its tech¬ 
niques. For the 64; cassette, 
$16.95. Howard W. Sams & 
Co., 4300 West 62nd St., In¬ 
dianapolis, IN 46268. 

The Disk Librarian, a utility 
program designed to keep 


track of disk directories. You 
can search easily for a given 
directory attribute, catalog up 
to 150 disks, and easily back 
up the disks with a trilogy 
program. You can choose 
from nine facilities on the 
menu, including read and 
catalog, edit, display, print, 
comment line, and print disk 
labels. For the 4000/8000 
Series; floppy disk, $49.95, 
Computer Field Service, 660 
Longview Lane, Palatine, IL 
60067. 

Kindertomp, a collection of 
six learning games to encour¬ 
age computer skills in chil¬ 
dren between the ages of 3 
and 8, As they create color¬ 
ful pictures or find letters or 
numbers on the keyboard 
that match those on the 
screen, children are improv¬ 
ing their reading readiness 
and counting skills. Pictures 
and sounds promptly reward 
each successfully matched 
shape or completed number 
sequence. For the VIC-20; 
cartridge, $34.95. Human 
Engineered Software (see ad¬ 
dress above). 

Lazer Zone, an arcade-type 
game. You try to control two 
lasers against encroaching 
aliens. After you leam firing 


technique and movement 
try to score as high as yoj 
can in 31 levels of inereasir 
challenge. Requires a jo^J 
stick. For the VIC-20; ca 
tridge, $29.95. Human Eng 
neered Software (see addre^ 
above). 

MusiCalc 1 Synthesizer an 
Sequence^ a music-creatic 
program. With or without] 
musical background, you < 
learn, play, compose, 
understand music, rhythm 
and sound produced by | 
synthesizer. You can use th 
program as an instrument,] 
songwriting or compositio 
aid, a music-theory tool, 
sound-effects generator, < 
more. Ibr the 64; floppy dis| 
$74.95. Waveform Corp., 
Benita Ave., Berkeley, 
94704. 

Synihesound 64, a musl 
synthesizer program. Cre^ 
music or special sound 
fects that include bagpip^ 
outer-space panic, footstep 
or chirping birds. You 
keys on one of two kd 
boards: solo or accompa 
ment. Features include big 
resolution piano-key bo a| 
display, real-time clocl 
voices and filter modes, \ 
storage of 256 patches. 


\bur HP Comouter 

Deserves the 


Best! 


^^ ___ _ ^ _ _ -M~ Give your HP computer a high- drives: 3 l k f ! SV*!' 8" And local 

performance disk drive like our back-up too. 


new Series 3000 Winchester 
subsystem. Transferring data 
at 174 kbytes/s... It's the fastest 
micro-Winchester disk around! 

You can choose from storage 


capacities of 5 P 10,15, 20, 30 MB. changes needed. 


Three sizes of optional floppy 



Our Multi-port Option allows I 
two or three HP computers to [ 
share one disk drive. Every¬ 
thing is 100% HP compatible. 
No software or hardware 


For complete specifications, 
please call 415/651-3300, 
or write today. 

BERING 

The Specialist in HP 
Compatible Disk Products. 

1400 Fulton Place, Fremont 
California 94539 TELEX 17151 
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:he 64; floppy disk, $34.95. 
Kuman Engineered Software 
[see address above)* 

rime Money Manager, a 
flual financial- and time- 
mnagement program. In 
Finance 64 y you can make in- 
lormed decisions on buy ver- 
us lease options, payback 
malysis, profit margin, and 
uture of present values* In 
Schedule 64, plan days or 
fears in advance, get daily or 
Weekly scans, or zoom in for 
letailed views* For the 64; 
loppy disk, $69.95, Human 
Engineered Software (see ad- 
Iress above)* 

pC-20; 50 Easy-to-Run 
Computer Games, a collec- 
ion of educational games. 
Jach one of these 50 easily 
ntered programs contains 
pss than 30 statements and 
ffers games that help you 
pcplore many facets of pro- 
framming and debugging 
bur computer. Choose from 
Hurray, Beethoven!, Bird 
patching, and the Backward 
pst, to name a few* For the 
[IC-20; cassette, $12*95* 
Howard W. Sams & Co* (see 
pdress above}* 


BM 

fersonal Computer 

Lutosort 86M, a sort/merge/ 
sleet utility program that 
laces no limit on file size, 
^signed for large files with 
xed-length fields within 
xeddength records, this 
rogram can be used as a 
:and-alone sort routine with 
ptions that include nine 
lodes of sort/select. Multi¬ 
set can sort simultane- 
usly as long as they use dif- 
?rent identification num- 
ers. Floppy disk, $150. Com- 
uter Control Systems Inc., 
?8 21st Terrace SE, Largo, FL 
3541. 

atalog-Mastei; a disk-man- 
^ement system. You can 


create and maintain a master- 
file directory of your disks to 
locate a desired file when you 
need it. The directory can in¬ 
clude file descriptions, sort 
alphabetically by filename, 
and you can select only cer¬ 
tain groups of files to output 
by using a file-selection tem¬ 
plate, Floppy disk, $29.95. 
Generic Software, FOB 790, 
Marquette, MI 49855* 

Certified Accounting Sys¬ 
tems, a group of five account¬ 
ing packages for use in busi¬ 
nesses* The packages consist 
of the Systems Guide to for¬ 
mat the software for your re¬ 
quirements; Accounts Pay¬ 
able, Accounts Receivable, 
General Ledger, Inventory, 
and Payroll. Floppy disk. 
Systems Guide, $45; with 
automatic update, $295 each; 
without update, $195 each* 
Certified Software Inc*, 9900 
SW Wilshire St., POB 25585, 
Portland, OR 97225. 

Data Evaluation System, a 
data-evaluation utility pack¬ 
age. A series of three routines 
that plot and fit data into a 
variety of mathematical 
models by nonlinear least 
squares. The results can be 
printed in full color* The 
menu and special-function 
keys are combined to easily 
select designed routines and 
also various options within 
each routine. You can also 
manipulate data. Floppy 
disk, $250. R & L Software, 
1299 Beacon St., Newton, 
MA 02168. 

Decision Maker, a logical- 
analysis program. Make in¬ 
formed decisions by seeing 
graphs to help you determine 
the most logical choice. Input 
alternatives and factors, and 
the computer shows you the 
best decision in detail, sum¬ 
mary, or graphic form. 
Floppy disk, $12.95. HCS, 
3616 Dannys Lane, Alexan¬ 
dria, VA 22311* 

Encore, a financial-modeling, 


spreadsheet-analysis, and de¬ 
cision-support system. Fea¬ 
tures include color graphics, 
plotting, printing, slide 
shows, and a graphics editor. 
Generate a formal report 
with one function key. The 
eight sections include an 
editor, spreadsheet, English 
modeling language, function 
library, an exec programming 
language, a report writer, a 
graphics system, and compu¬ 
tation and analysis. Floppy 
disk, $695. Ferox Microsys¬ 
tems Inc*, Suite 611, 1701 
North Fort Myer Dr, Arling¬ 
ton, VA 22209* 

Exec-I, a database-manage¬ 
ment system for profes¬ 
sionals, executives, and peo¬ 
ple in business* Includes 
mailing list, check manage¬ 
ment, appointment keeper, 
stock security, personal in¬ 
ventory, personal finances, 
and memo writing. Compati¬ 
ble with a word-processing 
program and other office- 
integration software. Floppy 
disk, $198. Micro Architect 
Inc*, 6 Great Pine Ave., Bur¬ 
lington, MA 01803. 

Executive Assistant, an of¬ 
fice-management record-keep¬ 
ing system. By accessing the 
flexibility of Lotus 1-2-3, this 
information-management 
system is ready for you to run 
without previous program¬ 
ming experience. It can store 
information on five files, in¬ 
cluding people, to do, calen¬ 
dar, events, and projects* 
Floppy disk, $100. Reston 
Publishing Co., 11480 Sunset 
Hills Rd., Reston, VA 22090. 

Exette, a data-retrieval sys¬ 
tem. You can restore up to 18 
sectors on single- or double¬ 
sided disks that have been 
lost due to media wear, 
scratching, or other errors* 
The three functions include 
encode, verify, and restore* 
Data recovery transfers all in¬ 
formation to a new disk con¬ 
taining corrections* Floppy 
disk, $80* Err ex Inc., 5 Re¬ 


search Dr„ Ann Arbor, MI 
48013, 

FABS/PC, an assembly-lan¬ 
guage subroutine program. 
With Fast Access Btree Struc¬ 
ture (FABS) you can access 
large data files containing up 
to 65K records in one second 
or less* The speed of execu¬ 
tion is due to balanced key 
structure where keys do not 
need resequencing. A few of 
the commands include 
create, open, dose, search, 
insert, delete, replace, build 
file, and more. Hoppy disk, 
$150* Computer Control Sys¬ 
tems (see address above}* 

Frieze Graphics, a printing 
and storing graphics-utility 
program . Without generating 
graphics, Frieze will produce 
a variety of screen dumps 
from an existing graphics dis¬ 
play or save and retrieve pic¬ 
tures while a program is in 
progress* This program will 
work with nine assorted 
printers, producing up to 16 
shading patterns on black- 
and-white printers and 256 
colors on color printers. Flop¬ 
py disk, $55. ZSoft Corpora¬ 
tion, 370 Hermitage Court 
SW, Marietta, GA 30064. 

Frustration, a learning game 
of memory and skill. Try to 
guess the secret alphabetical 
sequence as you practice typ¬ 
ing letters in ascending order. 
Improves memory and typ¬ 
ing skills simultaneously as 
you try to light up 25 little 
boxes. Floppy disk, $29*95. 
Asmara Productions, POB 
1199, Noble, OK 73068. 

Incunabula, a strategy game 
set in an ancient civilization. 
As your civilization advances 
and establishes arts and tech¬ 
nologies, it develops from a 
tribe to a dan, a nation, and 
finally an empire. Disasters 
along the way reduce the 
population as you fend off 
enemies. In the struggle 
toward civilization, only the 
selection of wise laws will 
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determine the success of 
your civilization* Floppy 
disk, $39. Expert Systems 
Inc., FOB 9, Redmond, WA 
98052* 

InteCalc, an electronic- 
spreadsheet program. With 
three-dimensional, split- 
screen capability, you can 
custom-program or sort sam¬ 
ple worksheets. Additional 
features include formula 
analysis by rows, columns, 
and pages; four numeric 
types; commas and floating 
dollar signs; and adjustable 
column widths for clarity 
Floppy disk, $295* Schu- 
chardt Software Systems, 515 
Northgate Dr., San Rafael, 
CA 94903, 

MicroPlan, a financial-fore¬ 
casting package for business 
professionals. Plan cash flow, 
prepare budgets, report vari¬ 
ances, and analyze product 
pricing in simple steps with 
on-screen prompts. Build a 
financial model cell by cell. 
Specialized what-if capabili¬ 
ties available by the touch of 
a few keys provide quick 
solutions to puzzling fore¬ 
casting problems. Floppy 
disk, $495. Digital Research, 
160 Central Ave., FOB 579, 
Pacific Grove, CA 93950. 

Move-It, a communications 
program for use in transfer¬ 
ring data between com¬ 
puters. Move important 
documents between loca¬ 
tions via modem regardless 
of hardware. The low error 
rate is due to error checking, 
auto-dial support, unat¬ 
tended operation, and on¬ 
line helps* The directory dis¬ 
play ensures disk integrity. 
Combines with Speed start, a 
load-and-go system. Floppy 
disk, $150, Digital Research 
(see address above). 

The Organizer, a file-link 
utility system for use with 
Lotus 1-2-3. Create a branch¬ 
ing-tree file-selection menu 
system to organize and in¬ 


stantly access files. An easy- 
to-edit menu board with 
handy commands. With 
push-button menu selections 
on a file-link master menu, 
you can access up to six files 
that provide access to an ad¬ 
ditional six files. Floppy disk, 
$89. The Whiterock Alter¬ 
native, 8255 15th Ave* NE, 
Seattle, WA 98115. 

Oubliette, a fantasy-ad¬ 
venture game. This role-play- 
ing game uses text and 
graphics in ten dungeon 
levels of increasing chal¬ 
lenges. You control six adven¬ 
turers in their quest for gold 
and glory. But when you 
enter the dungeon there is 
one escape and occasional 
encounters with monsters. 
Floppy disk, $39.95. Human 
Engineered Software (see ad¬ 
dress above). 

PlanStai; a financial-plan¬ 
ning and reporting package. 
Functioning like a visible cal¬ 
culator, this program stores 
data or arithmetic relation¬ 
ships at each spreadsheet 
position for financial model¬ 
ing* It separates data from 
calculation rules allowing for 
sequential logic. You can 
specify calculations in 
English rather than matrix 
notation. Reports and graph 
formatting do not take up 
unnecessary spreadsheet 
space. Floppy disk, $595. 
Micropro International 
Corp., 33 San Pablo Ave., 
San Rafael, CA 94903. 

Reportmakei; a business tool 
for use in writing and pre¬ 
senting reports. The main 
menu offers several com¬ 
mands: a pie-chart genera¬ 
tion program that can be can¬ 
celled without destroying 
data, the graph generator 
that is for bar charts with 
various shading methods, 
and a heading generator that 
lets you format. You can also 
design logos on the grid. 
Floppy disk, $130. Krepec 
Software Inc., Suite 208, 5460 


Royalmount, Montreal, Que¬ 
bec H4P 1HB, Canada. 

RL-1 Relational Database 
Management System, an in¬ 
tegrated operational data¬ 
storage package. An interac¬ 
tive English-type language is 
used for the manipulation of 
data, A relational editor in¬ 
puts and updates records in¬ 
to database. The report gen¬ 
erator creates customized 
reports. And the program in¬ 
terface enables applications 
to be written in any high- 
level language. Floppy disk, 
$495. ABW Corp./ POB 
M1D47, Ann Arbor, Ml 48106. 

RXSet, a printer-interface 
program. You set format and 
printer-control codes through 
interactive screens. In turn, 
receive a status report and ac¬ 
cess help screens to print 
numerous text files requiring 
different printing parameters. 
This program does not in¬ 
clude graphics capabilities. 
Floppy disk, $15.25. On-Disk 
Software, POB 382, Lincoln, 
MA 01773. 

The Sales Edge, a business- 
strategy success program. 
You can evaluate the human 
factors affecting your sales 
performance by learning cus¬ 
tomer buying styles, being 
aware of your own behavioral 
techniques, and preparing 
customer-specific strategies 
for opening, presenting, and 
closing of sales negotiations* 
Floppy disk, $250. Human 
Edge Software Corp., 2445 
Faber Place, Palo Alto, CA 
94303, 

Silver Software Series, four 
business-applications pro¬ 
grams. Silverwriter is the 
word processor for editing, 
creating and merging a mail¬ 
ing list, and printing. Silver- 
budget is the accounting and 
budgeting program. Silver- 
calendar is a multidimen¬ 
sional scheduling section* 
And Silverfolio is the per¬ 
sonal inventory section. The 


portfolio also offers financial 
functions such as net-worth 
statement, lists of property, 
and amortization schedules. 
Floppy disk, $399* DouthetJ 
Enterprises Inc*, 200 Westi 
Douglas, Wichita, KS 67202. 

Softplot/BGL, a graphics 
library for Microsoft BASIC J 
Enhance systems with graph-1 
ics displays and add hard] 
copy graphics capability td 
any system with a dot-matrid 
printer or plotter. Improva 
technical, business, educaJ 
tional, or other application] 
with a set of high-level com] 
mands to build graphics pro] 
grams. Floppy disk, $99| 
Graphic Software Inc., FOB 
367, Kenmore Station] 
Boston, MA 02215* 

SuperCalc 2, an electronic! 
spreadsheet package. With] 
out typing in commands] 
you can format and mak] 
backup copies of your disks] 
rename and erase data file] 
you create and display them 
on the screen, and find ou| 
how much workspace is left| 
You can also set up what-i] 
modeling spreadsheets] 
Floppy disk, $295. Digital 
Research (see address 
above). 

Target Financial Modeling 
with Speedstart, an elec| 
tronic spreadsheet for finan| 
ctal modeling in accounting! 
marketing, finance, anJ 
banking. Features indudl 
forward referencing, condii 
tional logic, column refer] 
encing, communication, dat] 
and statement consolidation! 
a report generator, and prel 
written financial models! 
Floppy disk, $325. Digital 
Research (see addres] 
above). 

Ten Key, a concurrent calcul 
lator program* Integrated ini 
side your computer, this call 
culating program lets you ini 
terrupt any application bl 
pressing a command keJ 
Press the key again, and thl 
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j former application is re¬ 
stored. It also has the ability 
to transport final totals back 
to the original application. 
Floppy disk, $48,50* Photon 
Software, POB 1408, Belle¬ 
vue, WA 98O09. 

rTMP/Free Form, an informa¬ 
tion storage and retrieval sys¬ 
tem for management plan- 
ring. Regardless of the drive 
[you entered on the command 
line, you can specify what 
drive you want to access for 
storing, listing, and deleting 
tiles without losing your pro- 
tram. Because the program 
pill use the drive you specify 
tou can use any number of 
drives. Floppy disk, $225. 
United Software Co., 2431 
East Douglas, Wichita, KS 
67211. 

PPMP/Manager L, a struc¬ 
tured database-management 
system. Two master disks 
contain the following pro¬ 
tram tools or functions: dic¬ 
tionary, edit, select and sort, 
transfer, report maintenance, 
report writer, catalog and 
abel writer, and a database 
directory Using tags instead 
pf index files, you can speed 
lip the process by selecting 
Ind sorting only a portion of 
tour database* Floppy disk, 
1595* United Software Co. 
Isee address above). 

Under-Control, a file-man- 
Igement system. Automati¬ 
cally generate data-entry 
preens, sort, write reports, 
■elect records, and total them 
Ip. Allows for customizing 
Ind defining new fields such 
Is legal-time accounting and 
tilling applications* Floppy 
Risks, $125. A+ Software 
Inc., 16 Academy St*, Skane- 
Iteles, NY 13152. 

Wordstar Professional, a col¬ 
lection of three word-pro- 
lessing packages that inte¬ 
grate with Wordstar* Mail- 
Lerge lets you combine in- 
prmation from various 
lources to produce letters, 


documents, and files* With 
Spellstar, your spelling errors 
are located and checked 
against the 20,000-word 
American Heritage Didiomrie s* 
With Starindex, you can cre¬ 
ate reference aids to help 
readers locate information in 
a report, contract, manual, or 
any document you prepare. 
Floppy disk, $345* Micropro 
International Corp. (see ad¬ 
dress above). 

Word-X, a word-processing 
package. Features include 
full-screen editor, word wrap, 
print text formatter, merge 
facility, function keys, help 
command, global changes, 
and the ability to obtain 
multiple copies. This pro¬ 
gram is compatible with 
other office-integration sys¬ 
tems such as the database 
manager and executive infor¬ 
mation systems. Floppy disk, 
$98. Micro Architect Lnc. (see 
address above). 

WSSORT, an interactive pro¬ 
gram* Select, merge, and sort 
sequential files, manage a 
database, or select up to 20 
specifications and 20 levels of 
sorting simultaneously* The 
amount of information pro¬ 
cessed is disk based, and is 
thus not limited by memory* 
Floppy disk, $69.95. Nugget 
Software Inc., POB 440979, 
Aurora, CO 80044. 

^-Series Assemblers, Linker 
and Librarian, cross-assem¬ 
bler programs for program 
development. Several relo¬ 
cating macroassemblers and 
a few compilers are sup¬ 
ported by a single universal 
linker named XLINK* A spe¬ 
cial symbolic format exists 
that contains module names, 
globals, and locals to use 
with external emulators and 
debuggers. XLIB, a universal 
librarian, is included to create 
and maintain object-code li¬ 
braries. Floppy disks, price 
not available. 1AR Systems 
AB, POB 23051, S-750 23 
Uppsala, Sweden* 


TRS-80 

Accounts Payable, a business¬ 
accounting program. This 
can handle four standard 
general-ledger accounts plus 
an additional 14 expense ac¬ 
counts that you define* It can 
contain up to 1100 transac¬ 
tions on file, 75 vendors, and 
an unlimited number of in¬ 
voices per check. It automat¬ 
ically calculates due dates, 
discount dates, and can print 
in several formats. For the 
Model 4; floppy disks, 
$199.95. Radio Shack, 1400 
One Tandy Center, Fort 
Worth, TX 76102. 

AgDisk (Crop Manage¬ 
ment), a financial agricultural 
program. Designed to be 
used with Visicalc spread¬ 
sheets, this program helps in 
informed decision making of 
business crops. A few of the 
11 templates include grain 
marketing, corn yield, gross 
margin, growing days, field 
calculations, pivot applica¬ 
tion, and fertilizer needs and 
costs. Combined with a cal¬ 
culator program with a grid 
63 columns by 254 rows, you 
can construct formulas that 
ensure success. For the 
Model III; floppy disk, 
$69.95. Radio Shack (see ad¬ 
dress above). 

AgDisk (Feedlot Cattle Man¬ 
agement), an agricultural 
management program. Tem¬ 
plates on the feedlot cattle 
management disk include 
cattle feeder, steer marketing, 
carcass evaluation, protein 
supplement, and ration for¬ 
mulation. Combined with 
Visicalc spreadsheets, you 
can keep up with changes 
and evaluate data for future 
reference. For the Model III; 
floppy disk, $69*95* Radio 
Shack (see address above}* 

Assembly Language Devel¬ 
opment System, a tool for de¬ 
veloping Z80 programs. The 
five systems this program 


contains are a text editor, an 
assembler that converts 
source programs to Z80 ob¬ 
ject code, a linker, a debug¬ 
ger, and a file-transfer sys¬ 
tem. Previous knowledge of 
assembly language sug¬ 
gested. Fbr Models HI and 4; 
floppy disks, $149. Radio 
Shack (see address above). 

Business Graphics Analysis 
Fak, a colorful graphics pack¬ 
age for business presenta¬ 
tions. Enter data, select a 
chart type, format to your 
specifications, and print the 
screen* Choose from four 
types: line charts, bar charts, 
pie charts, and scatter charts. 
Select variations such as 
automatic scaling, format¬ 
ting, labeling, chart width, 
straight or curved lines, solid 
or dotted lines, shading, 
frames, and numeric scale 
labels. You can also manipu¬ 
late data. For Models 0 and 
12; floppy disk, $249* Radio 
Shack (see address above)* 

Executive Calendar, a time- 
management program* Plan 
your daily and weekly sched¬ 
ules or display and print any 
month of the year* The dates 
of 17 holidays are pro¬ 
grammed in the calendar sec¬ 
tion, and the calculation abili¬ 
ty lets you figure the number 
of days needed to complete 
a specific project. For the 
Model 100; cassette, $19*95, 
Radio Shack (see address 
above)* 

Graphicom, a graphics- 
design program. You can 
create, edit, and transmit pic¬ 
tures and text. Written in 
FORTH and designed for the 
novice user, you let the 
graphics guide you through 
the program. Ibis program 
can even facilitate communi¬ 
cation between people of dif¬ 
ferent languages. For the 
Color Computer; floppy 
disk, $24*95. Spectrum Proj¬ 
ects, 93-15 86th Dr., Wood- 
haven, NY 11421. 
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Software Received 

Payroll, a payroll system for 
small businesses that tracks 
earnings, deductions, and 
taxes for each employee. You 
r *can customize your system to 
meet local, state, and federal 
tax laws. It keeps historical 
records by current period, 
quarter, and year for all 
employee earning and de¬ 
ductions, plus all employer 
liabilities. It lets you design 
reports or print reports for 
audit trails, Bor the Model 4; 
floppy disk, $199.95. Radio 
Shack (see address above). 

Spectaculator, a calculator 
program. Your screen be¬ 
comes a worksheet with rows 
and columns. You can budget 
and forecast, do statistics, 
and even do math home¬ 
work. Prepare a table format 
with formulas for easy recal¬ 
culation to avoid retyping. It 
can print any or all of a docu¬ 
ment. For Models I and HI; 


cassette, $34.95. Radio Shack 
(see address above). 

Starblaze 100, a space-arcade 
game. With one of your three 
ships, you must move from 
planet to planet. You can fire 
up to three missiles at a time 
with the space bar. Be certain 
not to move when you are in 
the transporter or your ship 
will be destroyed. For the 
Model 100; cassette, $19.95. 
Radio Shack (see address 
above). 

Videotex Plus, a communica¬ 
tions package. You can com¬ 
municate with a variety of in¬ 
formation services and host 
computer systems. The three 
modules include an interac¬ 
tive terminal and data com¬ 
munications program, a 
specialized program for use 
with store and forward infor¬ 
mation Services, and a pro¬ 
gram to prepare auto-log- 




FREE? 


You know nothing's free and we're not giving anything 
away. What we're doing is offering you a unique 
opportunity to save hundreds or even thousands of $ 
dollars $ on computer hardware, software, video and 
videotape products. 

We're angry about the high price of these products. 
We have spent over a year researching ways to save 
and have come up with a solution that delighted us and 
we believe will delight you. This research cost us a lot 
of time and money. The results can be yours for [ust 
$10. No rip off. No catch. Just cold hara facts on how 
to save. A fee so small—probably retrievable on the 
purchase of 1 box of disks. 

We are enthusiasts, fust as you are, trying to provide 
a way to make financially feasible what we consider 
the most wholesome, educational, entertaining pastime 
America has ever known. If you can believe in us. If 
you can envision buying at or below wholesale and 
save more than you thought possible. Please send ten 
dollars to: 

High Tech Friends Dept. BM 

RD#3 Evans City, PA 16033 


on/auto-dial procedures. You 
can print hard copies with a 
printer-control feature. For 
the Model 4; floppy disk, 
$49,95. Radio Shack (see ad¬ 
dress above). 


Other Computers 

Graphics Subroutine, a 
graphics programming aid. 
Move small and large draw¬ 
ings smoothly around the 
screen one pixel at a time. 
Keep a drawing stationary to 
draw or color in your own 
animations or cartoons. For 
the Spectrum; cassette, £10. 
Bowler Software, Hendon 
Mill, Nelson, Lancashire BB9 
SAD, England. 

MorseKey, a Morse code to 
ASCII converter. Written for 
disabled children, this pro¬ 
gram is valuable for anyone 
wishing to use a computer as 
a communications device. 
For the Epson Notebook 


Computer; microcassette, I 
$45. Blue Heron Software,! 
POB 91927, West Vancouver, I 
British Columbia V7V 4S4,| 
Canada, 

Nest Egg II, a strategic finan-l 
cial-planning program. Cal-I 
culate retirement finances, I 
your children's education,! 
vacation plans, and trust] 
funds. Test several assump 
tions and calculate altemativ 
futures. For the Timex/SinJ 
clair 1000/ZX81; cassette,| 
$19.95. Computer Ware Pub 
lishing, 3rd Root, 234 FH 
Ave., New York, NY 10001, 

PID.COM, a program thal 
provides graphic, program! 
mable, programmed instrucl 
tion with phased experil 
ments in closed-loop control I 
No previous mathematics re! 
quired. For the Heath/Zeniti 
H-/Z-89; floppy disk, $26| 
Friendliware, FOB 212061 
Lansing, MI 48909. ■ 


77ns is the final "Software 
Received" section in BYTE. 
It will be replaced by ex¬ 
panded coverage of software 
in our "What's NewV* sec¬ 
tion beginning in June , Tin's 
expansion will include color 
pictures in "What's New?" 
and the relocation of the be¬ 
ginning of this section to the 
front of the magazine. Color 
t ra nspa rencies (slides ), 
35mm or larger, stand a bet¬ 
ter chance of being used than 
color prints. Publishers who 


want their software to be con¬ 
sidered for inclusion in 
"What's New?" should send 
information or products to 
New Products Editor, BYTE , 
70 Main Sf„ Peterborough , 
NH 03458 l Of course , we 
will continue to do full re¬ 
views of software also . Pub¬ 
lishers who want their pro¬ 
grams to be considered for a 
full review should send a 
copy of their product to the 
Product Reuieiv Editor at the 
same address . 


BYTE's Bits 


Used Equipment Repository 


The Harvester is a nonprof¬ 
it organization that places 
used computers in service 
with other nonprofit associa¬ 
tions requiring computers 
but unable to afford them. 
Donations are tax deductible, 
and reimbursements for ship¬ 
ping fees are available. 


The Harvester accepts 
et, mini-, and microco: 
puters as well as peripheral: 
software, and supplies, 
information, call or write E\ 
Simpson, The Harvests 
FOB 931, Columbia, 
21044, (301) 997-4992. ■ 
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Conducted by Steve Clarda 


Kaypro Composite 
Video 

Dear Steve, 

I I would like to know how 
po connect a Kaypro II to a 
knonitor that accepts 1-volt 
composite video, I have not 
been able to obtain schemat¬ 
ics. Is there any way around 
this? Thanks, 

Henri J. Poche 
New Orleans, LA 

The Kaypro 11 video output 
cannot be sent directly to a 
composite-video monitor. You 
loth have to combine the Kay - 
pro's horizontal sync; vertical 
sync, and video signals into a 
composite-video signal first. 

The separate video signals are 
available at the following pins of 
connector fh 

Pin 1 horizontal sync 
Pin 2 (key) 

Pin 3 video 
Pin 4 vertical sync 

An example of a good video- 
tombiner circuit can be found in 
art Intel application note titled 
VA Low Cost CRT Terminal 
Lisirt^ the 8275." The number of 
\he application note is AP-62, 
Iwd ft can be obtained from In¬ 
let Corporation , 3065 Bowers 
kve., Santa Clara, CA 95051 * 
Kaypro schematics and a 
manual on the theory of the 
kaypro s operation can be ob¬ 
tained from Micro Cornucopia, 
PGB 223, Bend , OR 97709 ,,.. 
Bteve 


80 by 24 on an 
H-19A 

tear Steve, 

After reading "'Build the 
4icro D-Cam Solid-State 
r ideo Camera" in the 
September 1983 BYTE, I 
ealized that my system was 
ieficient because I had no 
dgh-resolution graphics. My 


system consists of a Heath 
H-19A terminal, Heath H-8 
computer with 60K bytes of 
RAM, and a disk system. My 
terminal is connected to the 
computer via RS-232C 
What determines the 80- 
column by 24-line format in 
the display? And if 1 want 
high-resolution graphics, 
what modifications can I 
make to accomplish this? Will 
I be able to retain an 80 by 24 
display with these modifica¬ 
tions? Any help will be 
appreciated. 

John Loong 
Oak Park, IL 

Most computer terminals have 
a similar set of components that 
allows characters to be displayed 
on a video-display screen. The 
components generally consist of 

1 . A keyboard controller that 
converts key closures into 
ASCI/ (American National 
Standard Code for Informa¬ 
tion Interchange) code. 

2. A memory system to store the 
input data. 

3. A video-display controller to 
access the data and properly 
position it on the video 
display using timing cir¬ 
cuitry , 

4. A character generator that 
converts the data into read¬ 
able characters on the video 
display. 

5. A UART (universal a syn¬ 
chronous receiver/transmit¬ 
ter) to send the input data to 
the computer : 

When a character is entered at 
the keyboard and converted to 
ASCII code , it is simultaneously 
sent through the UART to the 
computer and to the internal 
memory in the terminal If the 
terminal displays 24 lines of 80 
characters , the size of the 
memory system is usually 2K 
bytes (24x80=1920 bytes—it's 
rounded up to an integer power 


of 2), The video-display con¬ 
troller then continuously ac¬ 
cesses data from the memory 
system and sends it to the 
character generator for display 
on the video display 

Each line of characters on the 
screen is composed of a number 
of "scan lines" Typically, several 
hundred scan tines are presented 
on the screen in a fraction of a 
second, which makes the display 
look like it is being presented all 
at once. These scan lines are 
composed of a number of dots 
that represent one slice of each 
character on the display line be¬ 
ing presented. For example , de¬ 
pending on the character gen¬ 
erator, the letter 'T" might have 
five dots in the first scan line and 
a single dot in the next six scan 
lines, using a 5- by 7-dot char¬ 
acter generator. 

Terminals constructed in this 
manner cannot be used for high- 
resolution graphics unless 
significant modifications are 
made to the circuitry. One 
reason is that the amount of 
memory needed in a stand-alone 
terminal would ham to be much 
larger than the 2K bytes built 
into the terminal . This doesn't 
mean it cannot be done. A good 
reference on the subject is a book 
written by Donald E. Lancaster, 
Son of Cheap Video, which 
can be obtained from Priority 
One Electronics or other adver¬ 
tisers in BYTE. An article in 
Microcomputing magazine 
shows how to use the TVT 6 5/8 
terminal discussed in Don Lan¬ 
caster's book with the Heath H-8 
computer system (see "Cheap 
Video for Your Heathkit H-8," 
Microcomputing, March 2979, 
page 241 

Also, Heathkit is now offering 
a color graphics board for the 
H-8 computer that has three 
color display modes and 256- by 
192-pixel resolution. This board 
is for use with a video device that 
accepts NTSC (National Televi¬ 
sion System Committee) com¬ 
posite video ,,. * Steve 


A Faster 2-89 

Dear Steve, 

How much would it entail 
to upgrade a Z-89 to operate 
at 4 or 6 MHz using a new 
crystal and a Z80A or Z80B in 
place of the original Z80? 
What else would have to be 
done? 

Fred Ernst 
Skokie, IL 

Some care must be exercised 
whenever a piece of commercial 
equipment is modified to increase 
its speed. In some cases, it may 
be as easy as replacing the crystal 
and upgrading the processor 
However, in most cases, the 
memory chips also must be re¬ 
placed to be compatible with the 
new memory access times de¬ 
rived by the processor. Depend¬ 
ing on the new processor clock 
rate , chips with access times of 
150 to 200 nanoseconds will be 
needed. The existing chips 
should be checked to verify if 
their access time is compatible 
with the new clock rate. This 
also includes any ROM (read¬ 
only memory) chips in the 
circuit. 

The schematics of the device 
also should be checked to verify 
that the new crystal is used only 
by the processor and not by other 
circuitry such as the video con¬ 
troller and diskdrives. In many 
cases , all clock frequencies in a 
device are derived from the same 
master oscillator. ,.. Steve 


A 2716/2732 
Programmer 

Dear Steve, 

I have finally realized that, 
for me, the era of the 2716 
EPROM (erasable program¬ 
mable read-only memory) is 
about over. Having stocked 
up on some 2732s and still 
having only a 2716 program¬ 
mer, I'm looking for an easy 
method or an adapter that 


BYTE May 1984 495 


















Ask BYTE 



Figure 1: Programming the 2732 as two separate 2K-byte segments. 


can be used to program 2732s 
on a 2716 programmer* What 
I have in mind is something 
that can plug into the existing 
socket on the 2716 program¬ 
mer* Thank you. 

Michael Graham 
Cameron Park,, CA 

There is no direct method of 
converting a 2716 EPROM pro¬ 
grammer into a 2732 program¬ 
mer by using the existing 2716 
socket * Another address tine, 
which does not appear on the 
2716 socket , is needed for the 
2732 (AW, 

Figure 1 is a circuit diagram 
that shows how to get around 
this problem if you are willing 
to program the 2732 as two 
separate 2K-byte segments. The 
circuit assumes that you have a 
standard 2716 programmer and 
are going to convert it to pro¬ 
gram Intel-type 2732 EPROMs. 
To make the conversion, the 
functions of pins IS, 20, and 21 
of the 2716 must be modified 
before they are sent to the 2732 


programming socket. The follow¬ 
ing table shows the functions of 
these pins for the two EPROMs; 


Pin 

2716 

2732 

IB 

CE/PGM 

CE 

20 

OE 

OE/Vp 

21 

Vp? 

All 


As shown in figure 1, All is 
produced at the 2732 socket by 
a switch that selects either the 
upper 2K bytes or the lower 2K 
bytes of the 2732 * This is not a 
terrible inconvenience because 
the 2716 programmer works with 
a maximum 2K-byte block of 
data. 

Vpp now must be routed from 
pin 21 on the 2716 socket to pin 
20 on the 2732 socket. The prob¬ 
lem is that the Impulse for the 
2716 varies from +5 volts (V) to 
+25 V, and the wltage levels for 
OE/Vwon the 2732 vary from 0 
V to 25 V. The transistor shewn 
in the circuit performs this 
voltage translation. If you intend 
to use 2732As in the circuit in¬ 
stead of the standard 2732, the 



2716 


2732 

Mode 

CE/PGM 

OE 

CE 

Read 

low 

low 

low 

Standby 

high 

— 

high 

Program 

pulse 

high 

low 

Verify 

low 

low 

low 

Inhibit 

low 

low 

high 

Table 1; A truth table. 




maximum voltage must be re¬ 
duced from +25 V to +21 V at 
pin 20 of the 2732 socket. 

To produce a proper signal at 
the CE pin of the 2732, the 
truth table (see table 1) must be 
used. 

The 4016 CMOS (comple¬ 
mentary metal-oxide semicon¬ 
ductor) transmission gates and 
the 4049 CMOS inverters 
shown in figure 1 perform this 
translation. CMOS chips were 
selected to keep the power con¬ 
sumption from the 2716 pro¬ 
grammer low, but equivalent 
TTL (transistor-transistor logic) 


or LS (low-power Schottky\ 
chips can be substituted. 

All other lines from the 2716 
socket should be routed directlu 
to the 2732 socket. .. * Steve 


Starting Points 

Dear Steve, 

1 want to buy test equip 
ment so that I can start build! 
ing computer kits and learn-l 
mg about digital electronicsl 
but I don't know which in! 
struments I really need and 
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kow much performance they 
|hould have. 

My main fears are that I 
vill buy an instrument that 
I won't use a great deal and 
|hat l will buy an instrument 
nat is not capable of the per- 
finance necessary for com- 
buter circuitry. 1 want to be 
Ible to work with processor 
(lock speeds to 6 MHz. 

1 know HI need a quality 
kOM (volt-ohm meter). 
Please help me choose other 
astruments that will get me 
Itarted. Thanks, 
fony 1. Essman 
partlesville, OK 

As you start building and 
faming about digital and 
|nalog circuitry, you will find 
hat your VDM will be the first 
J/cce of equipment you reach for 
p hen something doesn't work . It 
fill be used to determine if your 
oer-supply wiring is correct 
nd if your voltage levels are 
|roper Your decision to obtain a 
ality VDM is thus an excellent 
\ne. 

A logic probe will also be im- 
ortant when analyzing digital 
Iraufs. You can obtain a good 
pg/c probe and pulse catcher 
ombination from Priority One 
\lectronics (see its ad in BYTE). 
he model number of the probe 
07GSCLP1, and the price is 
|round $45. This probe will re- 
and to a pulse train of 10 MHz 
nd to a single pulse as short as 
10 nanoseconds . The probe has 
lu/se- or transition-level storage 
capability* 

A good oscilloscope is expen- 
\ve, but if you are serious about 
faming more electronics it will 
i a valuable item , Priority One 
I ledronks also has a scope that 
fill fill your needs . The model 
lumber is 07BKP1522, and the 
t is about $595 for a 20-MHz 
I ual-trace scope. If you are in¬ 
vested in building a scope kit, 
ou should look at Heathkit 's 
2-4550 dual-trace 10-MHz 
p ope, which is advertised for 
out $470 in its 1983 cata- 
|g, , * . Steve 


Dear Steve, 

I am a fairly new subscriber 
to BYTE who has been in¬ 
trigued by your Circuit Cellar 
projects. But while 1 have a 
good understanding of com¬ 
puters, I have virtually no 
knowledge of electronics. 
Can you suggest any books 
or materials that would help 
me get started? Also, which 
of your projects would you 
recommend for a beginner? I 
am interested in computer 
peripheral devices. Any in¬ 
formation or advice would be 
truly appreciated. 

Jeffery S. Bond 
Thousand Oaks, CA 

Many good books are available 
to assist you in getting a better 
understanding of electronics. If 
you scan the advertising pages 
in BYTE, you will find just 
about everything you need , or 
you can obtain many of these 
books at a Radio Shack store. 

If yo u have never worked with 
electronics, you could start with 
material that covers DC and AC 
circuit theory, then advance to 
books on digital electronics and 
linear circuits. However, a mix 
of reading and hands-on ex¬ 
perience is probably the most en¬ 
joyable way to get started. A 
good book called Getting 
Started in Electronics by For¬ 
rest Mims uses this approach. 

As you begin building circuits, 
you also may need technical data 
manuals that describe the func¬ 
tions of the devices you are 
using. Most chip manufacturers 
publish data manuals that cover 
TTL (transistor-transistor logic), 
CMOS (complementary metal- 
oxide semiconductor), and linear 
devices. 

You also will need some tools 
of the trade when you actually 
start building and checking out 
your circuit. To get started, you 
should have at a minimum a 
good VOM, a soldering iron, 
some wire-wrap equipment, and 
a lot of patience. 

As a first project, don't pick 
the MPX-16, Choose a simple 
circuit like the ECM-103 modem 


in the March 1983 BYTE or one 
of my other circuits with a low 
component count. You also can 
pick up a compilation of other 
Circuit Cellar projects in the 
volumes of Ciarcia's Circuit 
Cellar sold through the BYTE 
Book Club. . . . Steve 

Dear Steve, 

T have three questions that 
1 hope you will answer. First, 
what is virtual memory? Sec¬ 
ond, what is a memory 
cache? Finally, what are the 
pros and cons of the new 
32-bit microprocessors? 
Thank you. 

Sanjoy Mahajan 
Pittsburgh, PA 

Virtual memory is a concept, 
as opposed to a physical entity. 
The concept allows running very 
large programs in a relatively 
small physical-memory space. It 
works by bringing small seg¬ 
ments of a program into main 
memory from disk or drum stor¬ 
age and running those segments 
of the program. When these pro¬ 
gram segments have been run, 
new segments are brought into 
the same memory space and 
overlay those pmnously run. In 
this manner, virtually any size 
program can be run in a limited 
memory space. 

Cache memory is a relatively 
small but fast RAM buffer phys¬ 
ically located in the processor of 
a system. Portions of the rela¬ 
tively slow main RAM are 
brought into the cache memory 
where they are executed at high 
speeds. For example, a large 
main memory could consist of 
MOS (metal-oxide semiconduc¬ 
tor) RAM chips with access 
times of 150-200 nanoseconds 
(ns), while the cache RAM could 
be ECL (emitter-coupled logic) 
chips operating with 45-ns ac¬ 
cess times. By running program 
segments in cache, a large, in¬ 
crease in performance can be 
obtained. 

The pros and cons of 32-bit 
microprocessors are numerous, I 
will touch on a few. The obvious 
advantage is that wider data 


buses offer an increase in speed 
because more bits can be manip¬ 
ulated with the same number of 
machine cycles. More powerful 
32-bit instructions also make 
number crunching and string 
handling much more efficient, A 
disadvantage is that wider data 
buses and address buses mean 
carrying a lot more wires around 
the system. Another disadvan¬ 
tage, in the short term, is that 
software for the 32-bit micropro¬ 
cessors is not as available as it 
is for the smaller ones, ... Steve 


The ECM-103 Modem 
Revisited 

Dear Steve, 

1 have your ECM-103 
modem kit ("Build the 
ECM-103, an Originate/ 
Answer Modem" March 
1983 BYTE, page 26) and was 
wondering about the pos¬ 
sibility of adding an auto¬ 
dial/auto-answer feature. Do 
you have any suggestions on 
how to accomplish this? I've 
seen inexpensive Touch-Tone 
chips advertised. How does 
the auto-answer mechanism 
work, and how could I go 
about integrating them? 
Thanks. 

Ian Cassell 
Philadelphia, PA 

Implementing auto-answer/ 
auto-dial features in a modem 
can be quite complicated if the 
full power of these features is to 
be used. For example, a full-fea¬ 
tured auto-dial modem resolves 
all the call-failure conditions 
that normally exist when mak¬ 
ing a call, such as busy signals 
and no-answer conditions. 

Simplified versions of these 
features can , however, be im¬ 
plemented with some available 
chips * Radio Shack is offering a 
set of telephony chips that can 
be used in these applications. 
They are the TCM1512A Ring 
Detector and the TCM5089 
Tone-Dialing Encoder 

The TMS99532 modem chip 
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used in the ECM-3Q3 has a pin 
that can be used for Touch-Tone 
dialing purposes. An analog 
signal present on the EXI (exter¬ 
nal input , pin 17) pin of the 
modem is passed through to the 
telephone line, You can make a 
simplified version of an auto-dial 
function by using this pin and 
the tone encoder. The EXI input 
is enabled when ATE is high r 
ALB is low , and SQT is high. 
For the ECM-103, these condi¬ 
tions are met when the origi¬ 
nate/answer switch is in the 
originate mode prior to a valid 
carrier-defect signal. 

The ring detector can be used 
to connect the output of the 
ECM-103 to the phone tines 
when a ring signal is detected. 
The ECM-103 also should be 
switched to the answer mode by 
this signal if it is not already in 
this mode , Circuitry also can be 
introduced that causes the 
modem to automatically hang up 
if a valid carrier-defect signal is 
not received in a preset time 
period. ,. . Steve 


Dear Steve, 

Two of us bought your 
ECM-103 modem. My friend 
connected one to his Drake 
Theta 9000E terminal for 
amateur radio use, and I con¬ 
nected mine to my Kaypro II. 
We have had some success, 
but not in the normal man¬ 
ner. When 1 use the Term 
program from Kaypro that 
converts my computer into a 
dumb terminal, I can receive 
the signals originating from 
my friend but not my own 
ASCII characters. 

I can send files through 
CP/M using PIP, transferring 
from the file in disk, to TTY: 
or PUN:, and using the echo 
feature I am able to see what 
I send. But I am able to do 
this only if I put the modem 
in the originate mode and 
connect the "mysterious 
jumper" between pins 5 and 
6, Although we can commu¬ 
nicate, we had not antici¬ 
pated that the conversations 
would be only "one way." 


Here are my questions: 
What does the jumper do? 
Must one of us stay in the 
answer mode? We are using 
only the acoustic enclosures. 
Should we change to trans¬ 
former coupling? Thank you* 
Mario Handler 
Caracas, Venezuela 

First of all let me clear up the 
question about the "mysterious 
jumper." When a modem and 
computer are linked together, 
they must have some method of 
telling each other what they are 
doing and what they want to do 
next , TTiese signals that are 
passed back and forth are gen¬ 
erally termed handshaking 
signals. Pins 4, 5, and 6 of the 
RS-232C cable are handshaking 
lines and are generally called 
RTS (request to send), CTS 
(dear to send), and DSR (data 
set ready). 

DSR in the ECM-103 is 
always set to a high level, tell¬ 
ing the computer that the data 
set is ready (the modem is con¬ 
nected in this case). Normally, 
the computer sends a signal back 
through the DTR (data terminal 
ready) line to tell the modem 
that it is there , Both devices now 
know that the other exists. Note 
that the ECM-103 does not took 
for the DTR signal on pin 20 
because it is assumed that a ter¬ 
minal exists . When you want to 
send data from the computer to 
the modem, the computer sends 
out an RTS signal to the modem. 
If the modem is ready to accept 
the data , it sends back a CVS 
signal , and the computer or ter¬ 
minal then sends the data to the 
modem. 

If the RTS and CTS lines in 
the ECM-103 are jumpered to¬ 
gether, as soon as the computer 
asks permission to send data by 
setting KTS, it gets an immediate 
"yes you can " signal from the 
CTS line . This should satisfy 
most applications. The other 
way this can be handled is to set 
the CTS line to a state where it 
is always telling the computer 
that it is ready. This is done by 
placing the jumper between pins 
5 and 6. One of these two con¬ 


figurations will handle most 
cases where the terminal soft¬ 
ware needs a handshaking 
signal. 

The ECM-103 was designed to 
be used in either the answer or 
originate mode depending on 
how the modem on the other end 
of tire line was set. Both modems 
cannot be set to the same mode 
or you wilt not be able to com¬ 
municate properly. In general, 
the caller is set in the originate 
mode and the modem that is 
called is set to the answer mode , 

You should not have to go to 
transformer coupling to get 
proper response from the 
ECM-103, However, if the room 
noise is high on either end, 
direct connections would be 
helpful , * * . Steve 


Cable Computing 

Dear Steve, 

I have been wondering if 
anyone has invented a 
modem for cable TV. Because 
the idea of tying up the 
phone for local communica¬ 
tions or paying for my own 
phone line doesn't excite me, 
I would welcome the devel¬ 
opment of such a device, I 
also would be interested to 
know if a device like this 
could have channels, not 
only so that you could switch 
to an empty channel, but so 
that different makes of com¬ 
puters could have designated 
channels* 

Currently, our local cable 
company is letting a corpora¬ 
tion and a community col¬ 
lege use its cable as a high¬ 
speed link. T think it would 
make sense to make use of 
these frequencies* 

Joel Stevey 
Nyack, NY 

Taking advantage of the cable 
TV frequencies for computer 
communication is going fo he 
one of the next big areas in 
home-computer technology. In 
fod, it has already begun, as you 
mentioned, with cable stations 



being used for high-speed finks.l 
Teldext services also are being of\ 
fered by networks and indepenA 
dent stations that send informa\ 
tion in the vertical interval 
regular TV broadcasts. Ha 
decoders for this information an 
still very expensive, with pricei 
ranging around $2000. 

The home computerist mad 
soon see systems from Mafsul 
shifa Etertric that will includl 
a combination teletext decode! 
and personal computer for coml 
munication aver cable TV sfa| 
tions. This equipment would l 
rented by the cable company fot 
use on its channels carrying fJiil 
type of information servica 
Standards for this type ofserviq 
are still being worked owl, an| 
fhe system may use the full' 
channel rather than the vertici 
interval 

Full communication betweei 
computer users over cable nei 
works will probably be next wit\ 
all Otis activity in the area, 
good source for keeping up u?if| 
this type of technology is th 
Video Electronics column 
Radio-Electronics magazine 
where new developments in fhi 
area are periodically dii 
cussed. * . . SteveH 


In Ask BYTE/‘Steve Gar¬ 
da answers questions on 
any area of microcom¬ 
puting, The most represen¬ 
tative questions received 
each month will be an¬ 
swered and published. Do 
you have a nagging prob¬ 
lem? Send your inquiry to: 
Ask BYTE 
cfo Steve Garcia 
POB 582 
Glastonbury, CT 
06033 

Due to the high volume 
of inquiries, personal re¬ 
plies cannot be given. All 
letters and photographs 
become the property of 
Steve Ciarcia and cannot 
be returned. Be sure to in¬ 
clude Ask BYTE in the 
address. 
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SOFTWARE 


Passport Designs is market¬ 
ing Polywrrter, a music-writing 
urogram for Apple if series 
tomputers, Polywriter gener¬ 
ates and outputs to a printer 
lusical scores of whatever is 
biayed on a Soundchaser key¬ 
board. Diverse scone formats 
tan be printed: single treble 
line, single bass line piano 
pcore, choral score treble clef 
/ith piano, bass clef with 
|>iano, and full orchestral score. 

Polywriter prints standard 
lusic notation. It handles note 
^visions, seconds, accidentals, 
s, up or down octave adjust- 
nents, flags and beams, split 
[temming, triplet brackets, 
ests, any key signature, trans¬ 
ition up or down nine half- 
Iteps, and up to 15 time signa¬ 
tures, including complex and 
Asymmetrical, its full-scale 
fditor can manage lyric and 
fhorti symbols. 

Minimum system elements 


are a Soundchaser Basic Sys¬ 
tem, a floppy-disk drive, moni¬ 
tor, GrappJer printer interface 
card, a dot-matrix printer with 
graphics capabilities, and an 
Apple If, IIor lie or equivalent 
compatible. The suggested list 
price is $595. Passport Designs 
Jne, is located at Suite 103, 625 
Miramontes St., Half Moon 
Bay CA 94019, (415) 726- 
0280, 

Circle 554 on Inquiry card. 



File Sort for Vfsfcalc 

A machine-language Visi- 
calc file-sorting utility is avail¬ 
able from Keene Computing 
Services Company XVCSort 
lets you sort any block of data 
made up of either strings or 
numeric constants. Sorts can 
be performed in ascending or 
descending rows or columns 
and with any number of col¬ 


umns or rows setting the sort- 
comparison order. This utility's 
only requirement is that the 
model's data be saved in a OF 
file. 

XVCSort is compatible with 
systems running LDOS 5 1.x or 
TRSDOS/LDOS version 6. The 
suggested price is $25.00. 
When ordering, specify DOS 
and computer. Contact Keene 
Computing Services Co„ Suite 
43, 407 Nagle St., College Sta¬ 
tion, TX 77840, (409] 846- 
4426, 

Circle 562 on inquiry card. 


Church Management 

Programs Available 

ACTS church financial and 
information management 
packages are available from 
Burr Computer Consultants. 
The financial programs are de¬ 
signed to handle all general 
and special income and ex¬ 
penses, They include provi¬ 
sions for checkbook accounts, 
payroll, and donation accoun¬ 
ting, They also include five 
monthly financial statements, 

ACTS information manage¬ 
ment programs provide utilities 
to maintain member profiles, 
directory listings, visitor follow¬ 
up, attendance tracking, and 
shepherding programs. They 
offer profile-search functions as 
well as the ability to generate 
mailing lists and interface with 
word-processing programs. 

Distributed in dBASE II 
source code, ACTS' minimum 
requirements are two double- 
sided, double-density 48-tpi 
disk drives. Programs are avail¬ 
able in most CP/M, MS-DOS, 
and PC-DQS formats. 
Churches with memberships 
in excess of 500 require larger 
disk capacities. The programs 
are $ 300 each, or both can be 
purchased for S500. Manuals 
alone are $30. Contact Burr 
Computer Consultants, 6402 
Thoreau's Way San Antonio, 
TX 78239, (512) 650-4342. 
Circle 569 on inquiry card. 


Program Orders 
Disk Files 

Catalog-Master organizes 
and maintains a master fife 
directory of your floppy disks. 
It composes directory reports 
sorted in alphabetic order by 
filename. Individual file de¬ 
scriptions can be merged with 
master directory reports. 

Catalog-Master will index 
any disk volume supported by 
CP/M-80 version II. An 80-col- 
umn by 24-line display and 
48K bytes of memory are 
needed. Disk formats are avail¬ 
able for Epson QX-10, Heath/ 
Zenith Z90 r Kaypra 11/4, and 
other CP/M-80-based com¬ 
puters, Catalog-Master is 
529.95. For full particulars, 
contact Generic Software, De¬ 
partment 14R 190 Timber, Mar¬ 
quette, Ml 49855, (906) 249- 
9801. 

Circle 557 on inquiry card. 


Peachpak 4 for 
T6-B!t Computers 

Peachtree Software is distrib¬ 
uting an updated version of its 
Peachpak 4 accounting pack¬ 
age that's fashioned to run on 
16-bit microcomputers. Com¬ 
prising general ledger, ac¬ 
counts receivable, and ac¬ 
counts payable modules, 
Peachpak has been enhanced 
with expand and compress 
abilities that let you adjust your 
work for 80-column printing 
without exiting to DOS. In ad¬ 
dition, the operators manual 
has been rewritten. 

Peachpak 4 will run on the 
following J6-bit microcom¬ 
puters; Compaq, Eagle PC 
IBM PC, Texas Instruments Pro¬ 
fessional Computer, and Zenith 
Z-iOO. ft lists for $395. For more 
information, contact Peachtree 
Software Inc., 8th Floor, 3445 
Peachtree Rd. NE, Atlanta, GA 
30326, (800) 247-3224; in 
Georgia, [404] 239-3000, 
Circle 550 on inquiry card 
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Statistical Simulators 
Released 


Actuarial Micro Software has 
released two general-purpose 
statistical simulators for Apple 
If and I8JVI PC computers: Gass 
and Monte Carlo Simulations. 
Gass simulates as many as TO 
variables sfmultaneousJy and 
combines them into a single 
user-defined algorithm. Vari¬ 
ables can be either random. 
Boolean, functional, or com¬ 
pound, Random variables can 
be any of 13 different prob¬ 
ability distributions, including 
empirical rabies. Gass also fea¬ 
tures on-line documentation 
and the ability to produce re¬ 
ports that summarize final 
results, display intermediate 
values, and present histo¬ 
grams. 


Monte Carlo Simulations 
can perform statistical analyses 
and construct models, ft 
employs the chi-square good- 
ness-of-fit test to match a set 
of raw data to a standard prob¬ 
ability distribution. It features 
high-resoJution graphics, color 
and audio enhancements. Re¬ 
sults of individual simulations 
can be incorporated into a 
spreadsheet to produce com¬ 
plex models. 

Gass lists for $450. Monte 
Carlo Simulations is $60. For 
more information, contact 
Actuarial Micro Software, 3915 
A Valley Court, Winston- 
Salem, NC 27106, (919] 765- 
5588. 

Circle 573 on inquiry card. 


Rainbow Graphs 
Suitable for 
Presentation 


Infograph 100 is a presenta¬ 
tion-quality graphics system for 
novfce and knowledgeable 
DEC Rainbow 1O0/IOO+ users. 
This menu-driven package has 
integral decision rules that help 
you make consistent and accu¬ 
rate graphs. Data may be 
entered directly from a spread¬ 
sheet program or manually 
by responding to a series of 
prompts. 

Infograph 100 uses Digital 
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Research's GSX graphics exten¬ 
sion of CP/M, which provides 
access to most standard graph¬ 
ics printers and plotters. It re¬ 
quires CP/M. This system costs 
5395, including GSX. For the 
name of the Infograph deafer 
nearest you, contact GM5 Soft¬ 
ware, 113 EastSavarona Way, 
Carson, CA 90746. (20) 
217-0161. 

Circle 553 on inquiry card. 


HP/IBM 

PCCOM from DWJ Associ¬ 
ates provides the IBM PC with 
Hewlett-Packard terminal 
emulation and communica¬ 
tions capabilities. Operating 
modes and terminal- and 
printer-control functions are 
selected through a 13-menu 
function-key hierarchy. 
PCCOM generates a 48-line 
display memory with a 23-line 
by 80-character screen win¬ 
dow. Terminal configuration is 
performed through keyboard 
entries that can be saved to 
disk for automatic power-on 
terminal configuration, its full¬ 
screen editing capabilities in¬ 
clude line and page insert, 
delete, and dear Video at¬ 
tributes such as inverse video, 
blinking, high intensity, and 
underline are supplied. 

Among its print features are 
adjustable margins and charac¬ 
ter line, or block operation in 
forms and nonforms modes. 
Fifteen transmission rates. 


PC Link 

ranging from 50 to 9600 bps] 
and even, odd, zero, mark, or| 
no parity transmissions are prc 
vided. Eight user-program-l 
mable function keys with up tef 
16 character labels and 8C 
character-string definitions an 
available. Also offered ard 
serial-port capture into on 
transmission from user-sped] 
ffed data files, and carriage 
return/line feed, ENG-ACK] 
and XON/XOFF pacing. 

PC COM is compatible with 
PC-DOS versions 1.0, 1.1, 2.0| 
and 2.1. It will emulate HP2622 
and HP2624B terminals with 
the exception of their graphic] 
modes and alternate charade] 
sets. It costs $450. The manua 
alone is 520. For more informal 
tion, contact DWJ Associate] 
Jnc, One Robinson Lanel 
Ridgewood, NJ 07450, fSOol 
922-0090: in New Jersey (20lj 
445-I7II. 

Circle 567 on inquiry card. 


Cross-Assembler for 
NS16000 Announced 


Program Concepts has an¬ 
nounced a cross-assembler 
development system for Na¬ 
tional Semiconductor's 32-bit 
NS16000 microprocessor. De¬ 
signed for use with the IBM 
Personal Computer, this pack¬ 
age comprises four utility pro¬ 
grams: cross-assembler cross¬ 
link, debugger, and librarian. 
Program features include 
macro instructions, floating¬ 
point mathematics, a mem¬ 
ory-management unit, and 


MMU support. 

Basic requirements are PC] 
DOS 2.0, T92K bytes of RAM 
and dual 320K-byte floppy-disfj 
drives, it costs 5595. A manua 
is supplied. A C JanguagJ 
source and a multitasking 
operating system for the 
NS16000 will be available 
soon. Contact Program Con 
cepts inc., POB 8164, Chari 
lottesviile, VA 22901, f804| 
978-1850. 

Circle 559 on inquiry card. 
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Tektronfx Compatibility 
for LJsa 

A Tektronix-compatible ap¬ 
plications program. Mesa 
Graphics' Tekalike operates on 
the Appfe Lisa, Tekalike is a 
graphics terminal communica¬ 
tions package that supports 
communications to remote 
computers as an ASCII ter¬ 
minal. It maintains the Tek¬ 
tronix 4010 family's graphics 
protocols for graphics terminal 
I/O and is said to be compati¬ 
ble with most mainframe 
graphics software that works 
with the 4010 terminals, in¬ 
cluding Jssco, Megatek, and 
SPSS/Graph, Tekalike also pro¬ 
vides local facilities for zooming 
and plotting pictures. No modi¬ 
fications to the Lisa are re¬ 
quired. 

Tekalike is tailored for the 
Lisa, Lisa 2/5. and 2/10 with a 
hard-disk drive and I mega¬ 
byte of RAM. It costs S350 and 
is available from Mesa Graph¬ 
ics, POB 506, Los Alamos, NM 
87544, [505) 672-1998. 

Circle 555 on inquiry card. 


Background Processing 
for IBM PC 

The DoubleDOS operating 
system enhancer from Softlogic 
Solutions Jets the IBM PC or PC 
XT run two tasks simulta¬ 
neously. Acting as an exten¬ 
sion to PC-DOS 1,1 or 2,0, 
DoubleDOS divides the PC's 
memory into two areas, one 
for each program running Pro¬ 
grams can be loaded into 
either memory area, where 
they are allowed to operate 
without requiring keyboard in¬ 
teraction. Program displays are 
trapped by DoubleDOS. 
When the background pro- 
[gram screen is called up, any 
[processing that occurred dur¬ 
ing operation is reflected. 

[ DoubleDOS supports either 
[monochrome or color display 
monitors. On PCs with both 
displays, it provides the option 


of using either one for back¬ 
ground or normal applications. 
DoubleDOS also provides two 
80-character type-ahead buf¬ 
fers, 

DoubleDOS does not re¬ 
quire software modifications or 
additional hardware. It can 
work with l28K-byte systems, 
but J92K bytes of RAM are re¬ 
commended. The suggested 
price Is S299. For more infor¬ 
mation, contact Softlogic Solu¬ 
tions, 530 Chestnut St., Man¬ 
chester, NH 03101, (800) 272- 
9900; in New Hampshire, 
(603) 627-9900. 

Circle 568 on inquiry card. 


Scribe Works with 
Notebook Computers 

The Scribe word processor 
works with the NEC PC-8201 
notebook computer's built-in 
Text program. Scribe features 
menu control, message 
prompting with defaults, auto¬ 
matic paging and numbering, 
text indentation, headers, in¬ 
sert, double-width characters, 
margin resets, rightjustification 
on/off, and the ability to stamp 
each page with filename, date, 
and time. Print attributes such 
as user-selectable tractor-feed 
or single-sheet paper and the 
ability to print documents of 
any length from a combination 
of RAM or tape files are stan¬ 
dard. A typical unjustified text 
can be printed at about 25 to 
50 cps. 

Scribe uses oniy 2.3K bytes 
of memory, it requires approxi¬ 
mately 3.5K bytes to load and 
run. Scribe cannot underline or 
create superscripts or sub¬ 
scripts, It costs S 29.50, plus $2 
for shipping and handling. A 
version for the Radio Shack 
Model 100 can be ordered. 
Contact Chattanooga Systems 
Associates, POB 22261, Chat¬ 
tanooga, TN 37422, (615) 892- 
2339. 

Circle 566 on inquiry card. 



Turtle Logo Paks 
In Two Sizes 

The Kreil Turtle Logo Pak for 
the Apple li is available in two 
sizes: 20 and 40 disks. Each 
Turtle Pak contains "Alice in 
Logoiand” disks and primer 
and utility disks with a host of 
MIT's Logo programs: Dyna- 
track. Shape Editor, Music Edi¬ 
tor, and Sprite Drivers. In addi¬ 
tion, the Pak has Logo com¬ 
mand wallcharts, Dan Watt's 
Learning with Logo, and the 
MIT technical manual, Logo 
for the Apple Jl. 

The 20-disk version of Turtle 
Pak lists for S499.95, The 
40-disk version is $899.95. For 
details, contact Krelf Software 
Corp., 1320 Stony Brook Rd., 
Stony Brook, NY 11790, (516] 
751-5139, 

Circle 564 on inquiry card. 


Doodle with Graphics 
on Your Z-T00 

The Doodler Graphics Pack¬ 
age for Heath/Zenith Z-I00 
computers works with color or 
monochrome displays. Doo- 
dier draws fines, boxes, circles, 
ovals, and mirror images and 
lets you move, copy or erase 
portions of the screen. Text can 
be of variabie width and pro¬ 
portionally spaced or scaled. 
Characters can be displayed in 
italics or with a back-slant, and 
Doodfer's font editor lets you 


build custom characters. The 
two-dimensional drawings 
created with Doodfer can be 
saved to disk for later playback, 
editing, or merging with other 
programs. 

Doodler is menu-driven, 
using single-keystroke com¬ 
mands. It comes with drivers 
for Gemini, Epson, C. ltoh r and 
similar dot-matrix pnnters. It 
costs S 79.95. Contact Paul F. 
Herman, Data Systems Con¬ 
sultant, POB 535, St. James 
City, FL 33956, (813) 

2S3-2227. 


Passive and Active 
Circuit Analyzer 

ACNAP is a general-purpose 
electronic circuit analysis pro¬ 
gram from BV Engineering, It 
analyzes passive and active cir¬ 
cuits consisting of resistors, 
capacitors, inductors, con¬ 
trolled current sources, opera¬ 
tional amplifiers, transistors, 
FETs, and so forth, It will 
analyze the response of any 
linear network consisting of up 
to 21 nodes and 60 com¬ 
ponents. 

ACNAP works with compo¬ 
nent tolerances to provide 
worst-case and Monte Carlo 
analysis. It can calculate mini¬ 
mum, maximum, mean, and 
three sigma points of a circuit's 
gain/phase response to any fre¬ 
quency input. Linear and 
logarithmic frequency sweeps 
can be specified. Additional 
calculations include the sen¬ 
sitivity of the gain/response to 
components at a frequency or 
range of frequencies. Calcula¬ 
tion of any circuit's noise 
equivalent bandwidth is auto¬ 
matic. 

Every ACNAP command is 
either menu-driven or pro¬ 
gram-prompted. Circuit data is 
stored to disk; both ASCII and 
binary file structures are sup¬ 
ported. Calculating the re- 
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spanse of a typical five-node 
circuit takes approximately 0.4 
second. 

This program is available in 
5 E4- and 8-jnch CP/M formats 
for such systems as the Apple 
If Plus, IBM PC. Victor 9000, 
and Radio Shack TRS-80 
Models l iH and 4. It costs 
549 95, plus S3 handling. For 
S59.95 and shipping, 8087 co¬ 
processor versions for the IBM 
PC and Victor 9000 can be 
obtained. Contact BV Engi¬ 
neering, FOB 3351, Riverside, 
CA 92519, (714) 781-0252, 
Circle 572 on inquiry card. 


Rainbow and II 
Professional Business 
Software 

State of the Art's FM Series 
of small-business accounting 
and word-processing programs 
are available for the Texas in¬ 
struments Professional Com¬ 
puter and the DEC Rainbow 
and Rainbow Plus The FM 
Series is made up of generaf 
ledger (with bar-chart graph¬ 
ics), budget and financial re¬ 
porting, accounts payable, ac¬ 
counts receivable, sales invoic¬ 
ing, inventory control, payroll, 
word processing, and profes¬ 
sional time and billing 
modules. 

These programs can serve as 
stand-afone modules or, for a 
complete accounting system, 
they can be integrated with 
each other. They can be cus¬ 
tomized to meet your organiza¬ 
tion's specific needs. Program 
highlights include information 
windows and on-screen 
prompts. For future expansion, 
ail modules are designed to be 
easily expandable from a 
floppy-disk- to a hard-disk- 
based MS-DOS system. 

Individual FM Series pack¬ 
ages range in price from S495 
to S795. A hard-disk installa¬ 
tion kit Is S95. Versions of FM 
Series are also available for the 
IBM PC PC XT Corona, Com¬ 


paq, and Columbia. For further 
information, contact State of 
the Art Inc.. 3183-A Airway 
Ave., Costa Mesa, CA 92626- 
4618, (714) 850-0111, 

Circle 565 on inquiry card 


Functfon Key Program 
for Kaypro 

Xtrakey from Xpert Software 
lets you redefine any key on 
your Kaypro's keyboard with 
character strings. It has a built- 
in screen dump that lets you 
produce hard-copy outputs of 
the current screen display 
while running another pro¬ 
gram, Xtrakey also provides 
variable-length strings |i.e„ 
pausing), as well as dear- 
screen and two additional 
screen-dump functions It 
comes with predefined key¬ 
string sets for a variety of pro¬ 
grams and an editor far devis¬ 
ing custom key strings, Xtrakey 
can also redefine cursor and 
numeric keypad keys. 

With documentation, Xtra¬ 
key costs 539.95 Add $2 post¬ 
age and handling when order¬ 
ing factory-direct from Xpert 
Software, 8865 Polland Ave., 
San Diego, CA 92123, (619] 
268-0112. 

Circle 560 on inquiry card. 


Generate Fonts 
with Plotters 

Centerpoint's Sign-Plot pro¬ 
gram lets you produce six dif¬ 
ferent typset-quality fetter fonts 
for use with pen plotters from 
such manufacturers as Hew¬ 
lett-Packard, Houston Instru¬ 
ment, and Enter, Uppercase, 
lowercase, punctuation, and 
numbers are part of this menu- 
driven program. Any character 
can be slanted for an italic ef¬ 
fect, and letter sizes are vari¬ 
able Characters may be posi¬ 
tioned vertically and hori¬ 
zontally In fractional Inch in¬ 


crements, Additional fonts and 
symbols can be created. 

Sign-Plot works with 128K- 
byte IBM Personal Computers 
with two disk drives and CP/M- 
80-compatibJe systems. It also 
works with Amdek, Apple, 
Cal comp, Mannesmann Tally, 
and Strobe plotters. Sign- 
Plot costs $149. For more infor¬ 
mation, contact Centerpofnt 
Computer Applications, 500 
North Michigan Ave,, Chicago, 
IL 60611, (312J 467-0333. 
Circle 570 on inquiry card. 


Protact Processing 

and Control for DEC 

Protact, a transaction pro¬ 
cessing and control system for 
DEC Professional computers, 
gives you terminal, file, and 
network management capabil¬ 
ities and lets one or two users 
access applications on a re¬ 
mote or local Professional, 
PDP-11 or VAX. Its terminal 
management presents a form 
to be completed by the user 
and verifies user-specified 
primary edit checks as each 
field is entered Form definition 
is kept separate from the pro¬ 
gram. A dispatching system 
provides a hierarchical menu 
structure. Protact can route 
items to another computer for 
processing. This is said to be 
transparent to the user and ap¬ 
plications programmer. Security 
is definable at both the local 
and remote level, 

Pnotaet's file manager uses 
DEC'S Record Management 
Services as its file-access 
method. Transparent remote 
file access is supported, and file 
definition is maintained outside 
the referencing program. A re¬ 
start/recovery system with 
start- and commit-transaction 
logic is supplied. 

Protact comes In three ver¬ 
sions, The Developer's Kit. 
priced at $2500, has the ne¬ 
cessary components to write 
and carry out applications on 


the Professional, (Applications 
are written in any language 
that supports CALL state¬ 
ments.) The Pro tact run-time 
system is made up of com¬ 
ponents used while an appli¬ 
cation is executing. A license 
is $395 The Terminal Server, 
intended for Professional com¬ 
puters linked into an Ethernet 
network, has terminal- and 
network-management facili¬ 
ties. It costs 5595. 

P/OS VI.5 and V1.7 are re¬ 
quired. Multiple processor and 
educational institution dis¬ 
counts are available. Contact 
Advanced Systems Concepts 
Inc., 22 Hudson St., Hoboken, 
NJ 07030, (201] 798-6400. 
Circle 558 on inquiry card. 


Spreadsheet Link for 
IBM PCs 

Spreadsheet Link lets you 
download data from the Dow 
Jones News/Retrievaf database 
into Lotus 1-2-3, Visrcaic, Multi- 
plan, and other spreadsheet 
programs running on an IBM 
PC. This program works with 
the IBM PC. PC XT, and 3270 
PC. Minimum memory require¬ 
ments are 128K bytes; your 
spreadsheet may require more 
memory. With Visicalc Spread¬ 
sheet Link only needs a single 
doubie-srded drive; Multi plan 
and Lotus require two, A 
monitor, acoustic coupler or 
300/1200-bps modem, and a 
parallel or serial printer with an 
asynchronous communica¬ 
tions adapter are requisite. The 
following modems are sup¬ 
ported; Radio Shack TRS-80 
Modem II, Hayes Smart- 
modem, and the Novation 
103/212 Smart-Cat. The sug¬ 
gested retail price is $249. For 
further information, contact 
Dow Jones & Co. Inc., POB 
300, Princeton, NJ 08540, 
(800) 257-5114; in New Jersey, 
(609) 452-1511. 

Circle 563 on inquiry card. 
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MASS STORAGE 


60K RAM for 

Portable Computers 

Portapac 100 from Cryp- 
tronies expands a portable 
computer's memory by serving 
as a RAM disk. It comes with 
its own operating system and 
communicates with CP/M- 
and MS-DOS-based computers 
through its R5-23ZC serial port 
It can access up to 32 separate 
files in a 60K-byte RAM, which 
Is expandable to 252K. it can 
operate continuously for three 
hours and store data for two 
days before recharging the 
battery 

Portapac 100 is $395. it's 
available from Cryptronics lnc„ 
Suite 7, 11711 Coley River Cir¬ 
cle, Fountain Valley CA 
92708, (714) 540-1174. 

Circle 574 on Inquiry card. 


Appfe Disk Drive 
and Controller Card 
Marketed 

Concorde Peripheral Sys¬ 
tems markets a single-sided 
163K byte floppy-disk drive and 
a disk controller card for Apple 
computers. The Concorde 
Model C-11J disk drive has the 
following technical specifica¬ 
tions; 35- or 40-track capabili¬ 
ties; track density: 48 tpi; data 
transfer rate: 250K bits per sec¬ 
ond: rotation speed: 300 rpm; 
recording frequency: 250 kHz. 
This singie-head drive mea¬ 
sures 6 by 3% by 9 inches and 
weighs 4 pounds. It plugs 
directly into the Apple if Con¬ 
troller Card. 

The C-130 Disk Controller 
Card can accommodate four 
[single- or double-sided Con- 
[corde or Apple-compatible 
drives, its supplied software 
[allows Apple DOS 33 to func¬ 
tion with Concorde's line of 
double-sided disk drives. The 
C-130 operates with DOS 3.3, 


DOS 3.2, CP/M 2.2, and Pascal 
1,1. One Apple slot is used. 

The C-UJ lists for $249. The 
C-130 is $89. Concorde Periph¬ 
eral Systems Inc. is located at 
23152 Verdugo Dr., Laguna 
Hills. CA 92653, (714) 

859-2850. 

Grcfe 575 on inquiry card. 


33-Megabyte 
Winchester for PC 

interface Inc's Disksystem 
provides the IBM PC with 33.3 
megabytes of formatted disk 
storage. This 514-inch Win¬ 
chester hard-disk dnve records 
at 640 tpi and offers an aver¬ 
age access time of 40 milli¬ 
seconds. System features in¬ 
clude a 512-byte buffer, an ar¬ 
chitecture built around a micro¬ 
processor, a double shock 
isolation system, and error 
checking and corrections of 32 
bits. Its physical dimensions are 
5 3 A by 8 X A by 15 !A inches. 

Disksystem requires PC-DOS 
2.0. It comes with its own 
power supply, cable, connec¬ 
tor, and I/O adapter. The sug¬ 
gested list price is S2795. For 
more information, contact In¬ 
terface Inc, 7630 Alabama 
Ave., Canoga Park, CA 91304, 
[818) 341-7914. 

Circle 577 on Inquiry card. 


Line of Hard Disks 
Can Be Daisy-Chained 

Diskrt/r from Systems Periph¬ 
erals Consultants is a low- 
profile line of hard-disk drives 
for IBM PCjrs, Sanyo 550s, and 
PC-compatible portables. 
Diskitjr's interconnect cables 
can be removed or daisy- 
chained up to four drives. The 
basic system chassis measures 
2 J A by 6 by 12 inches, 
Diskftjr's formatted storage 
capacities are 10.8, 22.2, and 
34 megabytes of fixed storage 


and 5 or 10 megabytes of re¬ 
movable-cartridge storage. 
With the addition of an 8-bit 
controfier, Diskigrs will work 
with such Z80-based systems 
as the Kaypro, North Star, and 
TeJevideo. 

The 10-megabyte drive costs 
$1495. The 22.2- and 34- 
megabyte units are $2695 and 
$3495, respectively The 5- 
megabyte removable-cartridge 
Diskitjr is $1695; pricing for the 


10-megabyte version, which 
will be available later this 
month, was not established at 
the time this was written. 
When drives are daisy- 
chained, additional controllers 
are not required, reducing the 
per-unit price For details, con¬ 
tact Systems Peripherals Con¬ 
sultants, 9747 Business Park 
Ave., San Diego, CA 92131, 
(619) 693-8611. 

Circle 576 on inquiry card. 


SYSTEMS 



Transportable 

PG-Compatfbfe 


The Colby PC-3 stand-alone 
portable computer is compati¬ 
ble with the IBM Personal 
Computer A 26-pound unit, 
the PC-3 measures 8 Y 2 by 16 
by 16V4 inches. Its 9-inch 
amber monitor has an 80-coJ- 
umn by 25-JJne display format 
and IBM PC graphics capabili¬ 
ties, Standard are 128K bytes of 
RAM, a real-time clock, serial 
and parallel ports, and a SASf 
hard-disk interface. Dual 36QK- 
byte double-sided, double- 
density floppy-disk drives pro¬ 


vide mass storage. A carrying 
handle eases transportation 
and serves as a tilt stand. Up 
to 1 megabyte of RAM and 
3 1 /z internal slots constitute this 
computer's expansion possibil¬ 
ities. 

The Colby PC-3 fists for 
$2795. For complete informa¬ 
tion, contact Colby Computer, 
849 Independence Ave., 
Mountain View, CA 94043, 
(415) 9684410. 

Circle 584 on inquiry card. 
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2-100 PC Series 


Zenith Data Systems' Z-100 
PC series microcomputers are 
compatible with IBM Personal 
Computer expansion boards 
and software. The Z-100 PC 
fine consists of three desktop 
computers and two portables. 
Aft are based on the 8088 
microprocessor and contain 
T28K bytes of RAM, dual 
R5-232C serial ports, a single 
Centronics-type parallel inter¬ 
face port, RGB color output, an 
IBM expansion bus, and a de¬ 


tached keyboard. The Z-100 
PCs come with power-up 
diagnostics, three scrolling 
modes, and high-speed text 
and graphics displays. System 
software Includes MS-DOS and 
a ROM-based BIOS. Mass-stor¬ 
age capacities range from 
320K to 360ft bytes per drive, 
depending on recording for¬ 
mat, RAM is expandable to 
64QK bytes. When fully con¬ 
figured, the Z-lOOs have four 
expansion slots remaining for 


future accessories. 

The desktop Z-100 PCs are 
available with a single Sc¬ 
inch floppy-disk drive, dual 
floppy-disk drives, or with a 
floppy-disk and TO 6-megabyte 
Winchester hard-disk drive. 
Prices are S2699, $3099, and 
$4799, respectively Each desk¬ 
top unit provides gray-scale 
monochrome output. Moni¬ 
tors are extra. 

The portable systems are 
equipped with 9-inch amber 
monitors. They measure 19.5 
by 8.38 by 19 13 inches and 
weigh approximately 33 
pounds. They're offered in 
single and dual floppy-disk 
drive configurations. The prices 
are $2799 for the former and 
$3199 for the latter. For full 
details on these products, con¬ 
tact Zenith Data Systems, 1000 
Milwaukee Ave., Glenview, IL 
60025, (312) 391-8744. 

Circle 585 on inquiry card. 


AKA PC Offers 
fBM Compatibility 

The AKA Personal Com¬ 
puter is a 16-bit, 8088-based 
microcomputer that's compati¬ 
ble with IBM PC hardware and 
software. Equipped with I28K 
bytes of RAM, the AKA carries 
a pair of half-height, double- 
sided, double-density floppy- 
disk drives; five expansion slots; 
one parallel and two serial 
ports; and a low-profile detach¬ 
able keyboard. A choice of 
monochrome or color-graphics 
display boards is offered. Its 
cabinet has room for four ad¬ 
ditional expansion slots and 
two disk drives. User memory 
can be increased to 256K 
bytes. 

The AKA Personal Com¬ 
puter runs under MS-DOS. The 
AKA Plus, a version outfitted 
with a 10-megabyte hard-disk 
drive, is available. The AKA PC 
lists for $3295. The AKA Plus 


has a suggested retail price of 
$4795. For further information, 
contact AKA Computers lnc„ 
POB 36247, Charlotte, NC 
28236, (704) 334-2504, 

Circle 579 on inquiry card. 


Portable PC and 

PC Cluster Unveiled 

IBM recently unveiled a port¬ 
able computer and a PC 
Cluster program for connecting 
up to 64 IBM PCs, PC XTs, Port¬ 
able PCs, and PCjrs, The Port¬ 
able PC uses the 16-bit 8088 
microprocessor and comes 
with 256K bytes of RAM, color/ 
graphics monitor adapter, a 
single 360K-byte slimline 
floppy-disk drive, and a univer¬ 
sal power supply It sports a 
built-in, 9-inch amber monitor; 
the display format is 80 char¬ 
acters by 25 lines. An optional 
slimline floppy-disk drive can 
use one of the Portable PC's 
five slots, IBM DOS 2.1 provides 
compatibility with most of the 
software available for the full- 
sized IBM PC. This 30-pound 
unit measures 20 by 17 by 8 
inches. It lists for $2797, in¬ 
cluding a carrying bag, 

The IBM Personal Computer 
Cluster program Jets you send, 
exchange, and share messages 
and information among IBM 
PC workstations. Workstations^ 
can share information and 
storage space on a fixed-disk 
drive at one machine in thq 
Ouster. An intertonnectinq 
cable is required. A number on 
support options for connecting! 
different IBM PCs are available: 
an adapter board, a PCjr CJus-l 
ter attachment, and a Com-I 
purer Ouster Cable Kit. which 
contains the cables and con-1 
nectors for hooking together a 
pair of PCs. 

A program license, priced at! 
$92, is required for each system! 
in the Cluster The Ouster! 
adapteris S340, and the Clus-I 
ter Cable Kit lists for S110. The 


504 BYTE May 1984 




















What's New? 


I PCjr Ouster attachment costs 
lS400. Contact your local IBM 
Iproducts deafer or write to IBM 
I Entry Systems Division, FOB 
12989, Delray Beach, FL 33444, 
■Circle 578 on Inquiry card. 


Havac Is an Apple 
Work-alike 

Mrcrosci Corporation recent- 
I Jy introduced an Apple II work- 
I alike computer called Havac. 
I This transportable computer, 
[constructed around the 6502 
I micnoprocessor and a J64K- 
Ibyte 514 4nch floppy-disk drive, 
[offers 64K bytes of RAM, 8K 
[bytes of ROM, a 62-key de¬ 
lta ched keyboard supporting 
| uppercase and lowercase chan 
lacters, four cursor keys, high- 
I resolution color graphics, video 
| connections, and printer, serial, 
[and game ports Among the 
[supplied software are DOS, 
la card filer, calculator, BASIC, 
land a variety of utilities. The 
I manufacturer asserts that more 
■than 1000 Apple If programs 
I have been successfully run on 
|the Havac. 

A stand-alone floppy-disk 
■drive is offered as an option. 
I The suggested list price Is 
I585G and includes ail the fea¬ 
tures outlined above. For fur¬ 
ther details, contact Microsci 
Icorp., 2158 South Hathaway 
lSt.. Santa Ana, CA 92705, 
1(714) 241-5600. 

■Circle 583 on inquiry card. 


CP/M Computer Js 
Apple-Compatible 

The fntertek System IV is a 
■dual-processor. CF/M-based 
I computer offering compatibil¬ 
ity with Apple hardware and 
Isoftware. The System IV runs 
■Microsoft CP/M 2.20B on its 
IZSOA microprocessor while in 
■the Apple mode; operations 


are handled by a 6502 chip. 
The system features 64K bytes 
of RAM, high- and low-resolu¬ 
tion graphics capabilities, a 
built-in RF modulator, six free 
peripheral connectors, speaker 
game paddfe/joystick ports, up¬ 
percase and lowercase charac¬ 
ters, cassette interface, and 
diagnostics, it offers 16 colors 
and Integer BASIC. A 
QWERTY keyboard is aug¬ 
mented with a numeric pad, 
function keys, and automatic 
repeat. 

A vanety of peripherals are 
available: 12-inch green or 
amber monochrome monitors, 
13-inch RGB or composite- 
video monitors, 514-inch half- 
and full-sized floppy-disk drives 
and controllers, serial or parallel 
13-cps letter-quality printers, 
and joysticks. The suggested 
retail price of the base System 
IV is $849 For details, contact 
fntertek Systems Inc., 1210 west 
Collins Ave„ Orange, CA 
92667, (714) 633-3591. 

Circle 582 on inquiry card, 


S-100 Bus Systems 
for Industry 

Industrial-grade mainframe 
computers engineered around 
8- or 16-slot IEEE-696 S-iOO 
motherboards are marketed by 
Futech International Corpora¬ 
tion. The Futech 2000 Series 
provides up to 25 rear-panel 
DB25 connectors, front bezels 
to accommodate up to six 
floppy- or Winchester-disk 
drives, and switchable heavy- 
duty 100, 120, 220, and 240 V 
AC 50/60 Hz power supplies. 

The 2000 Senes' multiuser, 
multiprocessor CP/M-compat- 
ible operating system supports 
concurrent hard disk and 8- 
and 5 !A -inch floppy disks. 
Batch processing, record and 
file locking, multilevel security, 
and automatic log are provid¬ 
ed It supports high-perfor¬ 
mance spooling of up to 16 


concurrent printers and 16 
print queues. 

The 2000 Series can handle 
both 8 - and 16-bit slave pro¬ 
cessors in the same enclosure. 
Each slave has a dedicated 
microprocessor, RAM memory 
and I/O ports. Other standard 
features include on-board LED 
warning indicators, gold-plated 
iOOprn edge connectors, built- 
in EM1/RFJ filter, line surge/spike 
suppression, and two filtered 
fans. 

The 2000 Series can incor¬ 
porate a front-panel LED that 
displays time, date, and inter¬ 


nal and amdrent temperatures. 
Additional options include aux¬ 
iliary connectors for floppy- 
and hard-disk drives, a synthe¬ 
sized warning voice, and back¬ 
up power supply. A variety of 
applications packages and 
operating systems are avail¬ 
able, The base price is $730, 
quantity one. For complete 
specifications, contact Futech 
international Corp„ Suite 1807, 
2100 North Highway 360, 
Grand Prairie, TX 75050, (214) 
660-1955. 

Circle 581 on inquiry card. 



ET Desktop 
with Software 


The ET-2030 desktop com¬ 
puter comes with a software 
bundle comprising an en¬ 
hanced DOS that's compatible 
with CP/M 2.2, Business 
BASIC, and word processing, 
spreadsheet, general ledger, 
accounts receivable, accounts 
payable, and payroll with job 
costing packages. The ET20IG, 
a 64K-byte machine assembled 
around a 4-MHz Z80A micro¬ 
processor, has parallel Cen¬ 
tronics and serial interface ports 
and a 76-key QWERTY key¬ 
board plus a numeric pad. Its 
built-in 9-inch high-resolution 
green screen has an 80-charac- 
ter by 24-line display and strike- 


through, blink, blank, reverse, 
and underline attributes. 
Optional system hardware 
includes 9531 and 9512 arith¬ 
metic coprocessors, DMA con¬ 
troller, the 64MHz Z80B, and a 
I Omega byte hard-disk unit. A 
multiuser, multitasking operat¬ 
ing system and networking 
capabilities are also offered, A 
two-disk system costs si349, 
including software, monitor, 
and keyboard. With a single 
disk drive, it's $1225. Options 
range from $25 to SHOO Con¬ 
tact ET Computer Systems, 
8161 Broadway Lemon Grove, 
CA 92045, (619) 466-1671. 
Circle 580 on inquiry card. 
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PERIPHERALS 



Dedicated 


Control 

Adaptive Micro Systems 1 
AMS-1000 series of single¬ 
board computers is intended 
for dedicated control applica¬ 
tions in which the board serves 
as the development and target 
application system. Standard 
are an RS-232C port, dual 8-bit 
parallel TTL I/O ports, a pair of 
16-bit countei/timers with inter¬ 
rupt 2K or 8K bytes of battery- 
backed CMOS RAM, and a 44- 
pin expansion bus. An extra 
socket is available for 2K- or 
BK-byte EPROMs or EEPROMs. 
Programs can be automatical¬ 
ly booted on power-up, and a 
wake-up feature for muitidis- i 


Boards 

tributed process-control appli¬ 
cations is provided. The fully 
socketed board measures 4 x h 
by 4^2 inches. 

The basic board comes with 
a 6502 miaoprocessorand an 
extended version of fig-FGRTH 
and a 6502 assembler in firm¬ 
ware. The 2K-byte AM5-10QQ 
is 5299. The SK-byte version is 
$399. Documentation and 
FORTH tutorials are supplied. 
Further details can be obtain¬ 
ed by contacting Adaptive 
Micro Systems, POB 965, 
Sandy UT 84091. 

Circle 595 on inquiry card. 


Apple Given Gold Card 


Digital Research has an¬ 
nounced the CP/M Gold Card 
for Apple If series microcom¬ 
puters. The Gold Card com¬ 
bines a 6-MHz Z80B micropro¬ 
cessor, up to 192K bytes of 
memory, disk cache and CP/M 
Pius on a single plug-in card. 
Standard are CBASJC menu- 
driven utilities, 80-column dis¬ 
play capacity hash directory, 
time and date stamp facility, 
automatic loading, and con¬ 
sole I/O redirection. 


It comes with 64K bytes of 
memory software applica¬ 
tion-development tools, and 
assembly-language utilities. 
The price is $495. An add-on 
disk cache advances the Gold 
Card's memory to 128K bytes. 
It's $325, A complete Gold 
Card package with cache is 
available for $775. For a full ac¬ 
count, contact Digital Research 
Inc., POB 579, Pacific Grove, 
CA 93950. 

Circle 588 on inquiry card. 


8-MHz 80186 
Heart of SBC 

The Super 186, a high¬ 
speed, 16-bit single-board S-IQQ 
computer, is built around Inters 
8-MHz 80186 microprocessor. 
Manufactured by Advanced 
Digital Corporation, Super 186 
is cable of addressing up to 1 
megabyte of RAM without re¬ 
quiring banking techniques. It 
is supplied with 256K bytes of 
on-board RAM with parity, four 
serial RS-232C ports, two 
parallel ports, a two-channei 
DMA controller, three uncom¬ 
mitted counter/timers, and a 
floppy-disk controller that lets 
you operate 5!A- and 8-inch 
drives simultaneously It can be 
equipped with 64K bytes of 
monitor EPROM. Bus master 
or slave/temporary master 
capability and compatibility 
with CP/M-86, TurboDOS, and 
MS-DOS are standard. 

Optional hardware available 
includes a dock/caiendar, bat¬ 
tery backup dual-ported mem¬ 
ory and mathematics copro¬ 
cessors. Super 186 is S1995, For 
more information, contact Ad¬ 
vanced Digital Corp„ 5432 
Production Dr, Huntington 
Beach, CA 92649, (714) 
891-4004. 

Circle 589 on inquiry card. 


Versatile Graphics 
Board for PC 

Profit Systems' Multigraph 
single-board graphics adapter 
for the ISM Personal Computer 
lets you select either color or 
monochrome monitors. The 
basic board offers high- 
re solution 720- by 350-pixef 
monochrome graphics and the 
ability to run standard software 
for the IBM color board. In 
either color or monochrome, 
Muitigraph gives you 32K 
bytes of on-board memory 
flicker-free scrolling, and 32-bit 
internal architecture for in¬ 


creased operating speed The 
basic color resolution is 160 by 
100, 320 by 200, or 640 by 
200, using sixteen, four, or two 
colors, respectively. Alphanu¬ 
meric displays of 80 by 40 can 
be achieved in the mono¬ 
chrome mode. 

Expansion options include a 
parallel printer port, soft scroll¬ 
ing, and a I28K-byte display 
buffer. In color, resolution can 
be upgraded to 640 by 200 or 
400 pixels with 16 colors, In 
monochrome, graphics can be 
upgraded to 720 by 700 reso¬ 
lution with 132 columns. The 
base price is $499, complete 
with documentation. Dealer 
and OEM inqufries are invited. 
Full details can be requested 
from Profit Systems Inc,, ROB 
1039, Berkley, Ml 48072. (313) 
559-0444. 

Circle 608 on inquiry card. 


Abort Printing 
Without Reloads 

The Passport Printer 
Emulator lets you quickly abort 
an ongoing print operation 
preventing potential time and 
data losses. Passport has two 
operating modes: Print Pass- 
Through and Print Bypass, 
you wish to cease printing or 
if you inadvertently invoke a 
printer operation, such as print 
screen. Passport's Print Bypass 
mode lets you terminate the 
printing without locking your 
keyboard or requiring a reload 
Print Pass-Through permits nor 
mai operations. 

Passport functions as a stan 
dard printer device. It emulates 
most parallel printers that con¬ 
nect with an IBM PC or PC- 
compatible cable. Passport 
costs $29.95, plus $2 han¬ 
dling. it's available from Mi¬ 
cro Computer Components, 
86600 Miramar Rd„ POB 195 
San Diego, CA 92126, (619) 
453-3367. 

Circle 597 on inquiry card. 
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24 by 80 

The LCT-100 terminal from 
|Data Terminal Sen/ice produces 
4-line by 80-character screen 
displays in a 9- by 12-dot grid. 

E generates 129 uppercase and 
Ifowercase ASCII characters and 
Dffers 12 video attributes. In¬ 
cluding blink, half-intensity 
erse, and underline. Miscel¬ 
laneous features consist of a 
58-key typewriter-format 
keyboard. 80 graphics charac¬ 
ters. the ability to display con- 
I characters on screen, status 
displays of configuration swit¬ 
ches and RS-232C interface 
settings, switchable automatic 


Terminal 

line feed upon receipt of a car¬ 
riage return, and an RS-170-like 
composite-video interface. The 
R5-232C interface has 16 
switch-seJectable transmission 
rates and 7 data bits/Words 
with I or 2 stop formats. Full- 
duplex or local-echo protocols 
are provided. 

The LCT-100 costs Jess than 
S400. With an optional moni¬ 
tor, it's less than $500. For 
complete details, contact Data 
Terminal Service Inc,, 715 
Rankin Rd., Albuquerque, NM 
87192. (505) 345-1611. 

Circle 602 on inquiry card. 


16-Bft CPU Board 
for S-TOO Systems 


Seattle Computer's 8086 
ZPU board is purported to 
deliver true \&b\t high-speed 
performance to 5-100 bus- 
p<ased computers. It comes in 
and TO-MHz versions. As a 
esuft of its 16-bit architecture 
^nd increased clock speeds, 
the CPU board can be used for 
enhancing the throughput 
capabilities of 8088-based 
lystems, such as the IBM PC. 
ft can operate with older 8- or 
5-bit peripherals, including 
ttisk controllers and video units. 
Jhe memory address range of 
the CPU board can be ex¬ 
panded up to 16 megabytes. 


The board can be used as a 
stand-alone unit or as part of 
a three-card support/MMU set. 

Software support includes 
MS-DOS and Xenix, The 8- 
MHz board is designed for use 
with the 8087 numeric pro¬ 
cessor. The 10-MHz board is 
S795, and the 8-MHz board 
costs $695. Both prices include 
a support board. Dealer and 
OEM inquiries are invited. For 
complete specifications, con¬ 
tact Seattle Computer Products 
lnc r 1114 Industry Dr., Seattle, 
WA 98188, (800) 426-8936; In 
Washington, [206J 575-1830. 
Circle 607 on inquiry card. 


New Life for Older PCs 


A memory upgrade for older 
ISM PCs carrying the I6K- by 
64K-byte CPU is obtainable 
from Add-Mem, With this up¬ 
grade, the PCs memory can 
be jacked up to 256K bytes 
without using an expansion 
slot. Upgrades of I28K, I92K, 
or 256K bytes are offered. 

Add-Mem can install 256K 
bytes of PAM in your PC for 
$335, or you can order a do- 
it-yourself kit. The kit, made up 
of DIP sockets, capacitors, 
wires, documentation, and in¬ 
structions, involves assembling 


and installing a small printed- 
circuit board and the soldering 
of nine jump wires. The basic 
kit is 569 95. With an assem¬ 
bled board, it's $99,95. For 
$5.85 each, you can order 
RAM chips. A protective, anti¬ 
static carton with board re¬ 
moval and shipping instruc- 
lions costs S5, Call or write 
Add-Mem. 22151 Redwood 
Rd„ Castro Valley CA 94546, 
(415] 886-5443, for more 
information. 

Circle 593 on Inquiry card. 



Legacy Created for 
PCjr 


Legacy Technologies is ship¬ 
ping an expansion box for the 
IBM PCjr called the Legacy. 
This modular unit is engi¬ 
neered around a power supply 
capable of accommodating 
either a floppy- or hard-disk 
drive, up to 512K bytes of RAM, 
and a four-slot, 80-pin bus for 
a variety of add-ons. Sixty of 
the bus pins are identical to the 
PCjr's; the rest are prepared to 
provide hookups for interrupt 
capabilities, control and syn¬ 
chronization signals for co¬ 
processors, or specialized I/O 
functions. 

The basic Legacy priced at 
S395, comprises rhe power 
supply an LED status panel, 
the expansion bus, and a 
cabinet. Options offered are a 
half-height disk drive, a 64K- 
byte RAM card that's expand¬ 
able to 256K bytes in 64K-byte 
increments, a 10-megabyte 
hard-disk subsystem, and 


printer spooler board with a 
cfock/calendar and parallel 
port. For hobbyists, a $199 L- 
Bus Developer's Kit with 
power supply two wire-wrap 
cards, and manual are 
available. 

With a half-height 320K- 
byte floppy-disk drive and con¬ 
troller (required), Legacy is 
s795, The iO-megabyte hard¬ 
disk version is $1595. The disk 
controller, floppy-disk drive, 
and the half-height hard-disk 
drive may be purchased 
separately for $189, $279, and 
$995, respectively. The RAM 
card is $299, with the 64K in¬ 
crements going for approxi¬ 
mately $100, The dock/cafen- 
dar card costs SI59, Order 
directly from Legacy Technol¬ 
ogies Ltd., Suite 300, 1414 O St,, 
Lincoln, NE 68508, (800) 
288-7257; in Nebraska, (402) 
475-7257. 

Circle 591 on inquiry card. 
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Image Converter Serves 
as Camera/Computer 
Interface 


The Modef 450C image-pro¬ 
cessing scan converter serves 
as an interface between a 
video camera and a computer. 
The Model 450C has three 
video memories, any one of 
which can accept black-and- 
white images; all three are 
employed for a single color im¬ 
age, A total of 4096 separate 
hues can be simultaneously 
dispfayed in the color mode. 

Computer access is accom¬ 
plished through a bidirectional 
interlace using a pair of in¬ 
dependent 8-bit parallel ports, 
Individual pixels can be ran¬ 


domly accessed for image en¬ 
hancement graphics genera¬ 
tion, storage, and recall. Con¬ 
trol over system operations is 
via a command set An inter¬ 
nal sfow-scan video modem 
will transmit video images over 
voice-grade communications 
Jinks, 

The Model 45QC has a sug¬ 
gested retail price of $895, For 
technical specifications and 
ordering procedures, contact 
Robot Research Inc., 7591 Con¬ 
voy Court, San Diego, CA 
92111, (619) 279-9430, 

Circle 596 on inquiry card. 


68000 SBC Compatible 
with S-100 


PSCE's X-tended 68000 
single-board computer is com¬ 
patible with the S-ID0 bus. The 
X-tended 68000 comes with 
an 8-MHz 68000 microproces¬ 
sor, 16 megabytes of memory 
address space, 64K bytes of i/O 
address space, and 4K bytes of 
EPROM, Suitable for multiuser 
systems, X-tended r s I/O con¬ 
trols include two RS-232C syn- 
chronous/asynchronous ports, 
both of which offer program¬ 
mable data rates up to 9600 
bps. One RS-232C port pro¬ 
vides full modem controls, A 
Centronics-type parallel inter¬ 
face is standard. 

For mass storage, X-tended's 
floppy-disk controller can han¬ 
dle a mix of four 8-, 5Vi-, or 
3!/;-inch single- or double¬ 
sided, single- or double-density 
drives. Its software-program¬ 
mable floppy-disk write pre¬ 


compensation can select one 
of six values for drive com¬ 
patibility and it can be opti¬ 
mized for the track being ac¬ 
cessed, Also furnished are a 
DMA controller and two 
general-purpose undedicated 
16-bit timers. Nonmaskable in¬ 
terrupts and three types of vec¬ 
tored interrupts are supported. 

X-tended 68000 can work 
with a mix of 8- and 16-bit 
memory boards. A jumper op¬ 
tion for generating the S-I00 
Mwrite signal and CP/M-68K 
with optimized BIOS, an editor 
assembler, debugger, linker, 
librarian, and a C compiler 
with a full library are available, 
RAM is additional. The base 
price is $850. For more infor¬ 
mation, contact PSCE Inc., 
FOB 8. Port Jefferson, NY 
11777. 

Circle 603 on inquiry card. 




Inforite Recognizes 
Handwritten 
Characters 


Inforite is a handwritten- 
ch ara cter-recogn itio n term ina I. 
Incorporating dynamic charac¬ 
ter recognition, mark/sense 
recognition, and graphics ca¬ 
pabilities, inforite is suitable for 
applications that require direct 
computer entry of data from 
handwritten forms. It's based 
on the 4-MHz Z80A micro¬ 
processor and contains 64K 
bytes of RAM, 56K of ROM, 
and 48K bytes of bat¬ 
tery-backed CMOS RAM. 

Inforite can store almost 50 
pages of data for more than 
three days. It transmits data to 
a local or remote computer 
through an RS-232C serial in¬ 
terface Switch-selectable data 

bps. DSR/DTR and XON/XOFF 
controls are supported. Stan¬ 
dard features include a 2-fine 
by 32-character LCD display 
that identifies the field and the 
data, error messages, and a 
programmable calculator func¬ 
tion that computes extensions, 
subtotals, totals, tax calcula¬ 
tions, and percentages as a 
form is being completed. It 
operates with a ballpoint pen 
and accommodates three-part 
forms. 

A forms-definition package 
that lets you create forms 
tailored to your business is 
ayailableasa S450 option In¬ 


forite is $2000, OEM prices 
quoted on request. Contact in¬ 
forite Corp., Suite 20], 1670 
South Amphlett Blvd., San 
Mateo, CA 94402, (415) 
571-8766. 

Circle 605 on inquiry card. 


Sound Processing 
System Polishes Apple 

~TJeclTOonix's ux-i lets yoi 
record, process, and play bat 
ordinary sounds with Apple 
series computers. Sounds ca 
be entered through a micro 
phone or other source an 
saved, manipulated, sq 
quenced, and modified in an] 
way you choose. Pitch, vo 
ume r direction, and sequenc 
are software-programmable 
and real-time sound can b 
played through the Apple] 
keyboard. 

Major system component 
are a printed-circuit board, 
high-fidelity pre-amp circuit, 
connecting cable, and soft 
ware. Key features include 8-b 
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sample record/playback tech¬ 
niques, variable sound rates 
ranging from 0,78 kHz to 30 
kHz, variable play times from 
0.8 to 10 seconds, the ability to 
play continuous sound se¬ 
quences, and independently 
variable record and playback 
rates The system software disk 
comes with 22 prerecorded 
sounds. 

Echo, an optional software 
package with more than 40 
key-selectable routines, adds 
echoing, reverb, and real-time 


sound processing. Direct con¬ 
trol of all parameters by joystick 
is provided Echo costs S149, A 
four-volume set of prerecorded 
sounds can be purchased for 
$79 

DX-1 requires a 48Kbyte 
Apple II or lie with DOS 3.3 
and Applesoft BASIC. List price 
Is 5239. For further informa¬ 
tion, contact Decillionix, FOB 
70985, Sunnyvale, CA 94G86 r 
(408) 732-7758. 

Circle 592 on inquiry card. 


TDrive works with systems 
that use bank-switched mem¬ 
ory boards. It comes as a 
COM object fife on either 514- 
or 8-inch CDOS floppy disks. 
TDrive installs directly under 
CDOS and makes all required 
patches within CDOS. Ail 
boards with a bank-switch fea¬ 
ture, such as the Cromemco 
64 KZ, are supported. 

Tesco's TDrive RAM disk if Q 
emulator is available in the 
United States for S98 from 
Albion Industries, FOB 7, 
MiJiersville, MD 21108. It's pro¬ 
duced and manufactured by 
Tesco, POB 10, 8714 Wresen- 
theid, West Germany; tel: 
09383/1237. 

Circle 609 on inquiry card. 


Structure-Analysis 
Program Aids Civil 
Engineers 

AMP8G-REV634G is a 
structure-analysis program for 
civil engineers. When given 
the general configuration of a 
structure, the geometrical prop¬ 
erties of its proposed sections, 
and its loads, this FORTRAN 
program produces such design 
stresses and forces as shearing, 
compression, and bending 
moments, each in two or more 
elements. It lets you enter 
shearing wails and several 
kinds of materials in the same 
frame, and it will accept load 
groups, sinking supports, 
earthquake forces, tilted loads, 
and so forth. Combinations of 
loads can be requested In the 
same run, and AMP80- 
RVC8340 can give you analy¬ 
ses of trusses. For producing 
direct design values, it lets you 
introduce load factors into a 
run. Results provide displace¬ 
ments and turns in every joint 
of the structure or at any in¬ 
termediate point. 

AMP80-REV8340 works 
with any 64K-byte machine 
with a FORTRAN compiler. 


FOREIGN 



Gang-of-Elght 
Programs EPROMs 


The Gang-of-Eight EPROM 
Programmer from Data man 
designs can simultaneously 
urogram eight devices using 
lanufacturers' recommended 
fast-programming algorithms. 
The programming time for a 
aatch of 2764s reportedly 
averages 15 minutes. No 
[special modules are required. 
The Gang-of-Eight has a sim¬ 
ple switch setting that handles 
tingle-rail 24- or 28-pin devices. 
Including the 27256. Program¬ 
ming voltage has fixed levels of 
and 25 volts, a user-settable 
|evel, and a factory preset level 
jf 12.5 volts, which is required 
py the newer, larger EPROJVts. 

For normal operations, the 
jang-of-Eight has a single 
operating key This device has 
built-in intelligence feature 
that traps operator errors and 
pn emergency Reset key for es¬ 
caping those situations. Other 
features include an audible 
alarm and blank-check, pretest, 
pnd verify functions. 


The Gang-of-Eight EPROM 
Programmer costs £395, In¬ 
cluding VAT (value-added tax). 
Iris available from Data man 
Designs, Lombard House, 
Cornwall Rd„ Dorchester, DTI 
1RX, England; tef: Dorchester 
(0305) 68066. 

Circle 613 on inquiry card. 


RAM Disk Emulator for 
CDOS Systems 

Tesco's TDrive RAM disk I/O 
emulator works with Cromem¬ 
co computers, it serves as a 
single logical CDOS disk drive, 
providing access to up to 224K 
bytes of memory. Memory is 
partitioned into seven banks of 
32K bytes (2K bytes are re¬ 
served for directory entries]. 
It's compatible with 5 &-inch 
floppy-disk drives, and all 
CDOS software reportedly can 
be used on TDrive, including 
KSAM files under SBAS1C. 


such as the Apple 11 Plus and 
the Franklin, ft comes on two 
floppy disks and with instruc¬ 
tions and examples. The pnce 
is $1000. Order from Anto- 
niano, Gonzalez Davila, 
Medina Mora, S.A. de C.V, 
Nuevo Leon 209-60L Mexico 
II, D.F., Mexico; tel: 516-0293, 


Educational Robot 
Package for School 
and Industry 

The Scorbot-ER Iff robot from 
Eshed Robotec Ltd. comes 
with a package of educational 
materials intended for technical 
schools, research laboratories, 
and industry. The complete 
system comprises the robot, 
textbooks, laboratory ex¬ 
periments, software, video¬ 
tapes, slides, and overhead 
transparencies. The educa¬ 
tional modules, which provide 
practical experiments, guide 
students from the principles of 
robotics through to state-of- 
the-art concepts. 

Scorbot features an open- 
arm construction that lets 
students observe the operation 
mechanism. Its DC servo¬ 
motors with closed-loop con¬ 
trol are under the d i real on of 
an eight-axis controller that's 
capable of exercising simulta¬ 
neous control on all eight axes. 
The controller has provisions 
for eight inputs and eight out¬ 
puts. Scorbot connects to a 
host computer through an RS- 
232C serial interface. The rota¬ 
tion specifications for the 
workrng envelope are as fol¬ 
lows: 360°, body joint: ±150°, 
elbow joint: +90° pitch joint; 
360°, roll joint. 

Software to run Scorbot is 
available for a variety of micro¬ 
computers. For full details, con¬ 
tact Eshed Robotec Ltd., POB 
28346, Tel Aviv 61 282, Israel; 
tef: (03) 340860; Telex; 361131 
ESHED 1L. 

Circle 610 on inquiry card. 














What's New? 



SBC Handles 
Mix of Chips 


Brick from Dysys Inc, is a 
singleboard computer suitable 
for sophisticated applications, 
its 48K-byte memory space 
handles a mix of 2K-, 4K-, and 
8K-byte RAMs, EPROMs, and 
EEPROMs. The Hitachi 6303 
microprocessor, 33 I/O lines, a 
16-bit timer/counter, an on- 
board UART for normal and 
multidrop communications, an 
asynchronous serial I/O line 
with selectable data rates, 
three LED indicators, and a 
power indicator are all 
standard. 

Brick is marketed in four ver¬ 
sions. Brick-i is a development 
system offering a bus interface, 
voltage regulator, and a wire- 
wrap area for twenty 16-pin in¬ 
tegrated circuits. Brick-2 is a 
plug-in board for OEM produc¬ 
tion. STD bus-compatible, 
Brick-3 is suitable for develop¬ 
ment and production of large 
systems. Brick-4 can be inte¬ 
grated into an OEM's circuit 
board at the drafting stage. 
Board dimensions vary. 


A choice of Pascal or 
FORTH is available. Pascal pro¬ 
vides an editor, interpreter, 
compiler, and run-time sup¬ 
port. FORTH offers a screen 
editor, interpreter, and compiler 
directories. BASIC Is optional 
Contact the manufacturer 
for pricing information on 
Brick-4. In lots of 10, prices for 
the other versions begin at 
S560. Further information is 
available from Dysys fnc. Suite 
206, 961 South Bland SL, 
Halifax, Nova Scotia B3H 2S6, 
Canada, (902) 423-5308, 
Circle 612 on Inquiry card. 


8088 Processor 
Card Incorporates 
SOT 30 RMX 

DY-4 Systems Inc. has an¬ 
nounced the availability of the 
DSTD-187 processor card to its 
line of products for the STD 
bus. The DSTD-187, an 8088- 
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based card, incorporates the 
80130 RMX processor and two 
R5-232C serial channels, A 
single 28-pin byte-wide socket 
fora RAM. EPROM, or ROM is 
provided. Its on-board memory 
can be disabled under software 
control. The contents of 
dynamic RAM will be preserved 
during reset. Full 1-megabyte 
memory addressing is sup¬ 
ported, and the DSTD-187 pro¬ 
vides transparent dynamic RAM 
refresh, which permits the use 
of high-density quarter-mega- 
byte memory cards. Other 
features include Z80 and 8088 
bus architecture support and 
compatibility with other DY-4 
DSTD series cards. 

An 8087 mathematics co¬ 
processor is optional, and 
8-MHz versions of the card can 
be obtained. The single-unit 
price is $584. Contact DY-4 
Systems Inc., Marketing 
Department, 888 Lady Ellen 
Place, Ottawa. Ontario KI2 
SMI, Canada, (613] 728-3711. 
Circle 615 on Inquiry card. 


Easy-to-Use 
Mailing System 

Orion Systems of Concord, 
Ontario, markets a computer¬ 
ised mailing system for users of 
the IBM Personal Computer. 
With Oscims, your client file 
can be added to, deleted from, 
and modified easily. This pro¬ 
gram has flexible facilities that 
let you print addresses on any 
type or size of label or flyer. 
Menu-driven, Oscims has the 
ability to print customer infor¬ 
mation and lets you select dif¬ 
ferent customer types. A 
name-search option is 
included. 

With user manual and dis¬ 
tribution disk, Oscims costs 
S 59.95. Write to Orion Sys¬ 
tems, 110 Riviera Dr„ Concord, 
Ontario L4K IA9, Canada, 
Circle 611 on Inquiry card. 


PUBLICATIONS 


Products for Disabled 
Outlined In Catalog 

A catalog of technical aids 
and systems for disabled in¬ 
dividuals is available from Tash 
Inc, This 37-page brochure 
outlines ability switches, com¬ 
puter aids, environmental con¬ 
trols. communications and 
educational aids, and mobility 
and living aids. A price list is 
provided. For a copy, contact 
Tash Inc., Unit l 70 Gibson 
Dr., Markham, Ontario L3R 
223, Canada, [416] 475-2212. 
Circle 628 on inquiry card. 


Guide Probes Mlcnopro 
Software 

Jane Davis's Prostar Train¬ 
ing Guide explains how to use 
a wide spectrum of Micropro 
office software. Programs 
covered are Wordstar. Spellstac 
Datastac Calcstar, Supersort, 
and Mailmerge, This 248-page 
book begins with an introduc¬ 
tion to the computer, covering 
such topics as operating sys¬ 
tems, floppy disks, and key¬ 
boards, Using step-by-step ex¬ 
amples, Ms. Davis shows you 
how to type a letter in Word¬ 
star, design a form and enter 
names and addresses in Data- 
star, alphabetically sort names 
and addresses with SupersortJ 
and merge the letter and data 
file to produce form letters and 
envelopes using Mailmerge In¬ 
dividual programs are then ex-l 
plored in greater detail, and adJ 
vanced programming techJ 
niques are elucidated. Readers! 
are also shown how to link thd 
packages together. 

The Prostar Training Guide] 
is available for 545, postage! 
paid, from Jane Davis Pubfica-I 
tions, POB 717, Richboro, Pa| 
18954. 

Circle 618 on inquiry card. 
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Computer and 
Electronics Data 
Handbook 


Joseph Electronics has 
[released the second edition of 
jits Computer and Electronics 
[Data Handbook. This 
132-page booklet contains glos¬ 
saries of computer, electronic, 
I fiber optic, and cable ter- 
Iminology fn addition, the most 


commonly referred to elec¬ 
tronic tables, formulas, and 
symbols are provided. In¬ 
dividual copies are SI.95. Con- 
tact Joseph Electronics, 8830 
North Milwaukee, Niles, IL 
60648, (332) 297-4200. 

Circle 623 on inquiry card. 


Guide to Micro 
Periodicals 

A 16-page guide with infbr- 
jmation on more than 100 
I microcomputer periodicals has 
I been published. Fifty of the 
[periodicals are profiled, while 
[the remainder are organized 
[according to the hardware, 
[software, or topic they serve. 
[Subscription prices and perti¬ 
nent information are given for 
|all the periodicals. 

The guide is 52,50. Order it 
Ifrom Microgurde, FOB 4363, 
■Chicago, IL 60680, (312) 
1986-1536. 

Ic/rcle 624 on inquiry card. 


Catalog Outlines Mail- 
Order Software 

A catalog outlining brand- 
name software available 
through mail order can be ob¬ 
tained from 800-Software. This 
company markets packages 
from nearly 30 major software 
houses, including AshtonTate, 
Continental Software, Digital 
Research, Fox & Gefler, Micro- 
pro, Microstuf, Pickles & Trout, 
and Vlsicorp. Computers from 
such manufacturers as Apple, 
Cromemco, Dynabyte, Heath/ 
Zenith, Jntertec, Micropolis, 
North Star, Teievideo, Xerox, 
and others are supported. Both 


514- and 8-inch formats are 
offered, and most programs are 
sold at Jess than list price. The 
catalog also contains com¬ 
parison charts of database, 
spreadsheet, and word-pro¬ 
cessing programs. 

Customer backing includes 
a support department that 
answers technical questions 
and a customer service depart¬ 
ment to handle program up¬ 
dates, exchanges, and returns. 
Both telephone and mail 
orders are accepted. For your 
catalog, contact 800-Softwane 
Inc., Suite 14, 940 Dwight 
Way Berkeley CA 94710, (800) 
227-4587; in California, [800] 
622-0678 or (4I5J 644-3611. 
Circle 617 on inquiry card. 



1C Master Lists 
38,000 ICs 

The 1984 edition of 1C 
Master has been released by 
Hearst Business Communica¬ 
tions. This two-volume, 3300- 
page reference book lists key 
specifications for more than 
38,000 integrated circuits, 
microcomputer boards, micro¬ 
processor development sys¬ 
tems, PROM programmers, 
and custom and semicustom 
integrated circuits from over 
200 manufacturers. Only prod¬ 
ucts currently offered are de¬ 
scribed in the data tables; 
however, an alternate-source 
directory covers both new and 
discontinued devices, provides 


information on replacement 
parts, and lists approximately 
60,000 1C substitutes, 

1C Master is divided into 20 
sections, such as micropro¬ 
cessors, memories, and linear 
integrated circuits, and each 
product group is organized by 
key specifications. Eleven tech¬ 
nical-data sections, including 
military, digital, and interface, 
are arranged by function and 
parameters. An advertisers' 
product index, part-number in¬ 
dex, and a manufacturer and 
distributor directory are among 
this set's eight supporting 
sections. 

fC Master costs $95. It can 
be ordered directly from 1C 
Master, Hearst Business Com¬ 
munications Inc, 645 Stewart 
Ave., Garden City, NY 11530. 
Circle 619 on inquiry card. 


Information Resource 

The Whole Computer 
Catalog, an illustrated guide to 
professional consultants, man¬ 
ufacturers, and associations, 
assists people seeking informa¬ 
tion on computers. Among the 
topics covered in this book are 
hardware in an evolving mar¬ 
ketplace, available software, 
on-line information sources, 
computer careers, computer 
stores, the sociological impact 
of computers, magazines and 
newsletters, government 
publications, books, schools 
that specialize in computer 
science, and user groups. Each 
section begins with a discus¬ 
sion clarifying the scope of the 
topic presented. 

The Whole Computer 
Catalog, edited by Narda 
Lacey Schwartz, is more than 
400 pages long. It's available 
in softcover for $35 from De¬ 
signs III Publishers, 515 Wbst 
Commonwealth Ave., Fuller¬ 
ton, CA 92632, (714] 871-9100. 
Circle 620 on inquiry card. 
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MISCELLANEOUS 


Antistatic 

Staticide Wipes are individu- 
ally wrapped towelettes satur¬ 
ated with an antistatic solution 
that can reduce static buildup 
on terminal screens, computer 
housings, and peripheral 
cabinets. These low-line dis¬ 
posable towelettes can be 
used on any surface not ad¬ 
versely affected by water or al¬ 
cohol. Static protection is pro¬ 
vided at humidities as low as 
15 percent The saturating fluid 


Wipes 

contains a topical antistat con¬ 
centrate, deionized water, and 
isopropyl alcohol. 

Each 514- by 8-inch Staticide 
towelette is packed in a small 
foil package. The suggested 
price for a box of 24 is S4 98. 
For a sample and more infor¬ 
mation, contact ACL Inc.. I960 
East Devon Ave., Elk Grove 
Village, IL 60007, (312) 981- 
9212. 

Circle 632 on inquiry card. 


Solderless Prototyping 
Board for Micros 


The EZ Board from Sabadia 
Export Corporation is a solder¬ 
less breadboard system for 
building experimental add-ons 
for microcomputers. EZ Board's 
breadboarding area consists of 
1460 tie points capable of 
holding sixteen 14-pin DIPs. 
Components with lead dia¬ 
meters of up to 0,032 inch can 
be plugged in and connected 
with ordinary hookup wire. 
This glass/epoxy printed- 
circuit board has four distribu¬ 
tion buses, each with 50 tie 
points. The distribution buses 
can be used for power, 
ground, dock lines, and reset 
commands. A four-position 
DIP switch is mounted on¬ 
board, and each DIP position 


corresponds to a set of tie^ 
point-block sockets. For rapid 
identification, EZ Board has an 
easiiy accessible array of tie- 
point blocks from which each 
pin of the computer's I/O 
channels is labeled. 

EZ Board is available for 
Apple. Commodore, and JBM 
PC systems, and their respec¬ 
tive compatibles. Models for 
other computers are in the 
works, including cable and 
connectors, EZ Board is 
S 174.95, Add $5 shipping 
when ordering from Sabadia 
Export Corp, r FOB 1132, Vorba 
Linda, CA 92686, (714) 630- 
9335. 

Cfrt/e 633 on inquiry card. 


Disks Meet ANSI Standards 


Beck Manufacturing offers a 
line of single- and double-sided 
514-inch floppy disks. Beck 
disks meet ANSI standards and 
an? backed with a seven-year 
warranty. A 25-pack of single¬ 
sided disks costs S 54.75 ($2.19 
each); double-sided disks are 
$69.75 ($2.79 each). The Beck 
25-packs come with hub-rein- 


forcing rings, envelopes, color- 
coded labels, and nonmetaJJie 
protect tabs. To order, call [800] 
232-5634 or write to Beck 
Manufacturing, Box 111, Main 
St.. west Peterborough, NH 
03468; in New Hampshire, call 
(603) 924-382 L 
Circle 629 on inquiry card. 
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Keyboard 

Replacement Has 90 
Preset Functions 


A detached extension 
87-key keyboard, the Data 
Spec comes with 90 prepro¬ 
grammed Apple IJ/II Plus func¬ 
tions and commands. By de¬ 
pressing the function key and 
a preprogrammed key operat¬ 
ing commands, programming 
key words, and operating-sys¬ 
tem commands are automati¬ 
cally entered into the Apple. 
Among the operating com¬ 
mands are BOOT CATALOG, 
and I NIT; programming key¬ 
words include POP, NEXT, 
PRINT, Some of the operating- 


system commands are DIR, PIP 
TYPE, and STAT. Dat Spec has 
a 10-key numeric pad, and a 
full ASCII character set with up¬ 
percase and lowercase. Overall 
dimensions are 714 by 17 Y* by | 
V/i inches. 

The Data Spec Keyboard is I 
supplied with a 10-foot colled I 
cable and a three-position tilt. 
The suggested price is 
$299.95. It's available from! 
Alliance Research Corp,. IS2151 
Parthenia St., Northridge, CA| 
91325, (618) 70F5848, 

Circle 634 on inquiry card 


QX-T0 Support 
Packages Unveiled 


Micronova recently unveiled 
two software packages for the 
Epson GX-10 microcomputer: 
Micro RAM and OXKeys* 
MicnoRAM gives CP/M users 
access to 167K bytes of unused 
QX-I0 memory by providing 
RAM disk emulation. GXKeys 
lets you reconfigure the QX-I0 
keyboard to your liking. 


MitroRAM is S80. QXKeys is I 
$25, including source code.I 
Add $2 postage to each order.l 
You can purchase both pack-1 
ages factory-direct from Miao-I 
nova, RR 5, Canning. Nova I 
Scotia BOP 1H0, Canada, [902j| 
582-7016. 

Circle 614 on inquiry card. 


512 BYTE May I9ft4 
























What's New? 


Financial Analysis 
for Professionals 

CRT Associates' MIFPADS 
[Microcomputer Interactive Fi¬ 
nancial Planning and Develop¬ 
ment System] is a financial- 
analysis package for profes¬ 
sional users of Radio Shack's 
TRS-80 Models If, 12, 16, and 
168, Ids suitable for such func¬ 
tions as amortization, trade 
credit decisions, economic 
order quantity capital budget¬ 
ing, time value of money cur¬ 
rent portion of long-term debt, 
and interest rate calculations, 
MIFPADS can perform the fol¬ 
lowing analyses; risk, statistics, 
ratios, and bonds. Hard copy 
can be generated. Previous 
programming experience is not 
required, 

MIFPADS is available in both 
single- and multiuser versions. 
Apple lie and IBM PC configur¬ 
ations are in the works. The 
price is S 595, Contact CRT As¬ 
sociates, POS 372, Dollar Bay 
Ml 49922, (906) 482-1339. 
Circle 556 on inquiry card. 


PCjr Word Processor 
Has FufFSereen Editing 

Full-screen editing on the 
IBM PCjr is possible with CMA 
Micro Computer's Docuwrlter 
jr word processor. Some of its 
editing commands are block 
move, deletion, insertion, copy 
and search and replace. Docu- 
writerjr Jets you create reports 
as large as 130 columns. Word¬ 
wrap and justification are also 
available. 

Standard PC-DOS spelling 
checkers can work with Docu- 
writerjr files. In addition, Docu- 
writer jr disk-file outputs are 
compatible with such word 
I processors as Wordstar, Ail the 
I PCjr's keyboard editing-key 
I operations, including cursor 
|control, are retained. IBM 
I graphics and thermal printers 
I are also supported, although 
I they are not mandatory. 


Docuwriter jr requires 128K 
bytes of RAM and a single disk 
drive. The retail price is 579,95, 
More information can be ob¬ 
tained from CMA Micro Com¬ 
puter, 55722 Santa Fe Trail, 
Yucca Valley CA 92284, [619) 
365-9718. 

Circle 551 on inquiry card. 


Display and Print 
Scientific Graphs 

Graphic from Scientific En¬ 
deavors displays and prints 
scientific graphs calculated on 
the Corona or IBM PC Written 
in C and assembly language. 
Graphic provides 40 graphics 
routines that can be called 
upon to plot data or make text 
slides. Plots are created and 
stored in a 4096- by 3120-pixel 
Tektronix format. It has a zoom 
mode that can replay, shrink, 
enlarge or shift a picture. Mag¬ 
nifications from 0,25 to 4.0 are 
available. Other features in¬ 
clude five line types, eight 
curve markers, two fonts, and 
linear, logarithmic, and con¬ 
tour plots, 

Tektronix-formatted plots 
from other computers can be 
replayed by Graphic under 
certain conditions, and 
Graphic files are compatible 
with mainframes that support 
Tektronix terminals. It operates 
with such dot-matrix printers 
as Epson FX/RX, C. itoh Pro- 
writer, and Okidata 91 and 93, 

Presently Graphic works 
with the C-Ware DeSmet C 
compiler It requires a minimum 
of I92K bytes of memory Al¬ 
though it can function on a 
single disk drive system, two 
double-sided, double-density 
disk drives are preferred. 
Graphic costs 5150 and is 
available directly from Scientific 
Endeavors, Route 4, Box 79, 
Kingston, TN 37763. 

Circle 57r on Inquiry card. 


Apple ROMdisk Card 

ROMdisk Jets Apple II users 
store a full floppy disk of pro¬ 
gram files rn EPROM. It can be 
used in on-line systems and 
permits Apple il computers to 
be used as workstations, ROM¬ 
disk comes with a menu-build¬ 
er program that Jets you select 
program files to be loaded and 
has the ability to automatical¬ 
ly boot the menu or a desired 
program. Up to four ROMdisks 
can be used in a single Apple, 
Power is derived from the 
computer. 

ROMdisk works with Apple- 
DOS 3.3 or the ProDOS oper¬ 
ating system. It costs S499. 
Further details are available 
from Curtis Inc., 22 Red Fox 
Rd., St. Paul, MN 55110, [612] 
484-9183, 

Circle 604 on inquiry card. 


Statistical Package 
for Mainframes 
Ported to PC 

SPSS/PC is a menu-format 
ISM PC version of SPSS-X, a 
mainframe statistical-analysis 
and dara-management pack¬ 
age. 5PS5/PC gives you univari¬ 
ate statistics, cross tabulations, 
correlations, multiple regres¬ 
sions, nonparametric tests, fog 
linear, and contour and scat¬ 
ter plot procedures. You can 
analyze factors and variance 
and generate tables and 
graphs, which can then be re¬ 
formatted for dfsplay or presen¬ 
tation-quality hard copy. 
SPSyPC can handle missing 
values, sort cases, and com¬ 
pute new variables. Up to 150 
variables can be drawn upon. 
Cases are limited only by disk 
space. Help commands, an in¬ 
tegrated report-writing facility 
and an on-Jine tutorial are 
supplied. 

An IBM PC or PC XT with 
320K bytes of RAM, a hard¬ 
disk drive, 8087 coprocessor, 
and PC-DOS are necessary. 


[Note that SPSS/PC will use 
approximately 1 megabyte of 
hard-disk storage.) With docu¬ 
mentation and demonstration 
disk. SPSS/PC costs 5795. A 
version for DEC Professional 
Series computers is available. 
For more information, contact 
SPSS Inc., Marketing Depart¬ 
ment, Suite 3000, 444 North 
Michigan Ave., Chicago, IL 
60611, (312) 329-2400, 

Circle 552 on inquiry card. 


CP/M Computer 
Mounts on 
Floppy Drive 

The Little Board, a single- 
board CP/M computer from 
Ampru can be screwed direct¬ 
ly onto the mounting holes of 
a 5/4-inch floppy-disk drive. 
Outfitted with a 4-MHz Z80A 
central processor, 64K bytes of 
RAM, a boot EPROM, floppy- 
disk controller, terminal and 
modem ports, and a Centron- 
tcs-type parallel port. Little 
Board can support four single- 
or doubie-density single- or 
double-sided, 48- or 96-tpi disk 
drives. Through software, one 
of its serial RS-232C ports can 
put forth data at 75 to 38,400 
bps, while the other adminis¬ 
ters rates ranging from 75 to 
9600 bps. 

The Little Board runs under 
CP/M 2,2. A set of utility pro¬ 
grams for formatting and copy¬ 
ing data is furnished. A disk- 
translation utility lets Little 
Board read, write, and execute 
programs and data from Kay- 
pra Morrow Desrgns, IBM PC 
and other computers. 

Power requirements are +5 
V DC at 750 mA and +12 V 
DC at 50 mA, Little Board lists 
for 5349, CP/M BIOS source 
code is 549. Contact Ampro, 
67 East Evelyn Ave., FOB 
390427, Mountain View, CA 
94039, [415] 962-0230. 

Circle 594 on inquiry card. 
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What's New? 


68000 Coprocessor 
Speeds Apple Programs 

Saybrook II, a 16732-bit 
68000 coprocessor board, is 
said to execute Apple Pascal, 
FORTRAN, and BASIC pro- 
grams 10 to 30 times faster 
than normal. The base system 
comprises I28K bytes of RAM, 
UCSD p-System Run-time Unit 
version IV. 13, Applesoft-com- 
patibJe 68000 BASIC, turtle 
graphics, a 24-hour tlme-of- 
day clock, and five program¬ 
mable timers. It's avaiiabie in 
8-, 12.5-. and 14-MHz versions 
for $895, SI 195, and $1395, re¬ 
spectively. 

An advanced model of Say- 
brook II is also available. This 
system has all the features of 
the base unit plus a screen 
editor, graphics package, cross- 
assembler, and either a 
FORTRAN-77, Pascal, or BASIC 
compiler Depending on the 
clock rate, the Saybrook II ad¬ 
vanced model costs $995, 
$1295, or $1495. 

Options include compilers, 
CF/M-68K, Unix with C, and a 
I28K-byte RAM card that's ex¬ 
pandable to 2 megabytes. The 
additional compilers cost $95 
each. Inquire about RAM card 
pricing. Produced and manu¬ 
factured by Analytical Engines 
Inc.* Suite 305, 3415 Greystone, 
Austin, TX 78731. [512] 
346-8430, 

Circle 599 on Ingulfy card. 


68008 STD Board 

Peopleware Systems has 
brought out a 68008-based 
STD bus microprocessor board 
The 68008, a 16732-bit proces¬ 
sor running at 8 MHz, has ap¬ 
proximately 60 percent of the 
throughput of an equivalent 
68000 microprocessor. This 
board has buffered data and 
control signals for expansion 
and three 28-pin JEDEC sock- 
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ets for 32K bytes of memory; 
one of the sockets is con¬ 
figured for 2764- or 27128-type 
EPROMs. Off-board memory 
access is facilitated by a one- 
of-eight decoder/driver that 
selects memory cards via a 
front connector; up to 1 mega¬ 
byte of memory can be ad¬ 
dressed. Two RS-232C ports 
with RTS and CIS signals are 
supported; the transmit and 
receive data rates can be in¬ 
dividual!y set. Ail address, data, 
and control signals are TTL- 
compatible. 

Prices begin at S 595. For a 
complete description, contact 
Peopleware Systems Inc, 5190 
West 76th St., Minneapolis, 
MN 55435, (612) 831-0827. 
Circle 590 on inquiry card. 


Terminal Plug- 
Compatible with VT100 

Tandberg Data's Series TDV 
22005 editing/display terminal 
is plug-compatible wrth DEC 
VT1Q0, Data General 6053, 
and other terminals. The basic 
TDV features an 8.75-MHz 
8085/2 processor, a 70-Hz re¬ 
fresh rate, 8K bytes of dedi¬ 
cated RAM, 512 bytes of non¬ 
volatile memory, 16 soft 
switches under user or soft¬ 
ware control, tilt-and-swlvel 
pedestal, height adjustment, 
121-key (maximum) detachable 
keyboard, and a 15-inch 
screen. Characters are green- 
on-green; black-on-whlte is 
optional. The set-up menu is 
written in plain English. 

The TDV can be equipped 
with up to 56K bytes of mem¬ 
ory; some versions can store 
up to eight pages of data. An 
add-on controller enables the 
TDV to communicate through 
pa cket-switch ed netwo rks 
using X.25 protocols. The TDV 
can transmit by character, 
page, block, or line/field. An 


optional plug-in card produces 
bit-mapped raster-screen 
displays with a resolution of 
684 by 384 pixels. In addition, 
this arrangement emulates 
Tektronix 4010/4014 vector 
drawing, point plotting, and 
graphics-input modes. The 
TDV character generator can 
handle 1024 characters, Latin, 
Cyrillic, and Greek alphabets 
are available, and mathematics 
and semigraphics symbols can 
be obtained. Characters can 
be double height and width. 

Other options include a 2K- 
byte print buffer and commu¬ 
nications protocols. The Series 
TDV 22005 begins at $1875. 
For full specifications, contact 
Tandberg Data Inc.. FOB 99, 
Labriola Court, Armonk, NY 
10504, (914] 273-6400. 

Circle 587 on inquiry card. 


Development System 
for Adams 

Frobco is marketing a 
software-development system 
for formatting 32K-byte Adam/ 
Colecovision cartridges. This 
package contains a 32K-byte 
interface unit that pfugs into 
the Coleco's expansion slot an 
interface board for Apple slot 
number two, and a EPROM 
cartridge adapter board that 


connects with the Coleco's 
cartridge slot. Any program in 
the interface unit can be read, 
modified, and run through the 
Adam. Programs in the inter¬ 
face RAM can be stored on an 
Apple disk. 

Frobco's system develop¬ 
ment software lets you transfer 
programs from the Apple disk 
or Coleco cartridge to the in¬ 
terface unit, access the 
Adam/CQlecovlsfon's memory 
space and I/O channels, set 
breakpoints in code for ini¬ 
tiating or halting graphics mo¬ 
tion in real time, and observe 
and modify a cartridge's con¬ 
tents. A built-in Z80 disassem¬ 
bler Jets you review a car¬ 
tridge's object code. 

With the EPROM cartridge 
adapter, you can create and 
run a prototype program. It has 
four 8Kbyte 2764-type 
EPROM sockets. Detailed infor¬ 
mation on the Adam's oper¬ 
ating system, memory map, 
display processor, and sound 
generator are supplied. 

Minimum hardware require¬ 
ments consist of an Apple II 
Plus or lie, a floppy-disk drive. 
Microsoft-compatible Z80 card, 
monitor, and an Adam/Coi- 
ecovision console. The list price 
is S1995, For more information, 
contact Frobco, Tri-Comp 
Poiytechnical lnc„ 603 Mission 
St„ Santa Cruz, CA 95060, 
(408) 429-1551. 


Circle 600 on inquiry card. 


Where Do New Products Items Come From? 

The information printed in the new products pages of BYTE is 
obtained from 1 new product" or ' press release" copy sent by 
the promoters of new products. If in our judgment the infor¬ 
mation might be of interest to the personal computing experi¬ 
menters and homebrewers who read BYTE, we print it in some 
form. We openly solicit releases and photos from manufac¬ 
turers and suppliers to this marketplace. The information Is 
printed more or less as a first-in firsbout queue, subject to oc¬ 
casional priority modifications, WhiJe we would not knowing¬ 
ly print untrue or inaccurate data, or data from unreliable com¬ 
panies, our capacity to evaluate the products and companies 
appearing in the AX/hats New? ' feature is necessarily limited. 
We therefore cannot be responsible for product quality or 
company performance. 















"More Computer for Your Calculating Dollar ** 

Try the New 



Introductory Offer 

(Offer expires May 31,1984) 





Standard Features: 


fc-DOS™ Operating System Vers. 2.1 

JK of parity checked RAM, expandable 
Hoard to 256K 
88 16-blt CPU 

IBM compatible expansion slots 
DMA and 3 Timer channels 
to 32K of EPROM (supplied with full 8K) 
$ BIOS on EPROM 

If size capacitance touch keyboard with 
i function keys and calculator type 
imerle keypad 

187 Math Co-Processor ready 


*110 220 VAC, 50“60 Hz 
•High resolution, 12* Monitor with Greer 
Screen and 18MHz bandwidth. 

•Two Slimline 5% * DS/OD 48 TPI Floppys 
@ 360K storage each. 

•Floppy Disk Controller expansion card, 
runs up to four SS or DD Floppys 
•ALSO supports MS-DOS™ and 
CP/M-86® Operating Systems 
•Power Supply is Hard Disk ready, no need 
to add-on additional power 
•Full One Year Parts and Labor Warranty 
on all XDS Manufacturing products! 


SYS-8100-00 

"Need a 16-bit IBM-PC ™ to process your data?” 

The first IBM™ compatible that IS compatible! A complete system in- 
eluding the PC-DOS™ operating system from IBM™. Two thinllne double¬ 
sided 5Va h Disk Drives hold 30OK of formatted storage each, the other 
drive opening is fitted with a close-out plate. Removal of the plate will allow 
room for a Winchester Hard Disk. The Power Supply is like that of an IBM- 
PC XT™. .Hard Disk ready! How compatible is the XPC-XT? It will run 
1-2-3™, Flight Simulator™, dBASE II™, WordStar™, SuperCalc™, 
VtstCalc® and hundreds of others, The system will also support MS- 
DOS™ 1.1 and 2.1 1 PC-DOS™ 2.2, CP/M-06™ and Unix Operating 
Systems. Add-on an additional 192K of RAM for a full 256K of on-board 
Memory for only $195.00. This computer comes standard with 2 Serial 
and 1 parallel ports (IBM™ COM1 and COM2). No need to purchase 
Add-On cards. 

BASIC XPC SYSTEM 

If that Incredibly LOtVTotaf System price doesn't suit 
you, try this "Do It Yourself System" and take 
your pick of the wide range of options listed below. 

The Features: -64K RAM -Expandable to 256K 
-4 DMA channels *5 Expansion Slots 
-Runs MS/OOS™ and CP/WI-86™ (not included) 

•Multi-function Keyboard and Cable * . 

•Hard Disk Ready Power Supply Oflljf 
•2 Serial and one Parallel Port 
■and MORE! -SYS-8000-00 

The following are registered Trademarks and their Companys: 1-2-3-Lotua Development Company; MS-DOS, 
PC-DOS, Plight Simulator-Microsoft; dBase II-Ashton-Tate: WordStar-MicroPro international Corp.; StiperCalc- 
Sorclm. inc.; VisCelc-VisiCorp, Inc.; CP/M-S6-Digital Research Inc,, IBM, IBM-PC, IBM-PC XT-International 
Business Machines. 



$895 


all or Write for Nearest Dealer and Full Catalog 


FLOPPY INTERFACE 

This is the standard Floppy interface Card supplied in all 
systems not using Tape Back-up. It can access up to tour 
drives in 4B or 96 TPI formats. The same high quality data 
separator as used in IBM™ counterparts, Insures data 
integrity. BOA-GO0140. 1255. QQ 

EXPANSION MEMORY 

This super reliable, four layer design Memory Card can 
be expanded from 64 K to 576 K In 64 K increments (at 
I7&.00 ea.). We've tesied them all and can recommend 
this one with confidence. The price below is with 64K and 
Includes Spooler and RAM DISK software. 

BQA-885Q4Q ...... . 3255.00 

CALENDAR CLOCK 

Ibis simple but effective Card should be ordered with 
every system. Battery Back-up (naturally) keeps your Disk 
Log right up lo date, Saves typing in the date everytime 
you "boot up" tbe system. BOA-070040. Si49.00 

3D0/1200 BAUD MODEM 

11 this Is your first computer, you wifi soon want It to Com¬ 
municate. CompuServe and The Source are on your screen 
minutes after you plug-in (his Custom Made Unit. Sup¬ 
plied with cable to plug into any wall outlet, Auto-Dial Soft¬ 
ware "remembers" phone numbers and login sequences 
to ease operation. Software included for each operating 
system. BOA-B7254Q.$295.00 

SUPER 12 PAK MULTI-FUNCTION 

Now we need a lull page lo describe I h is fantastic Card! 
Since we only have a lithe room, here are the features; 
IBM™ compatible Joystick Port (2), Real-Time 
Chronograph (Battery Back-up). Parallel Port. Serial Pori, 
64K to 384K of Parity Memory, Prfnl Spooler and RAM- 
DiSK software, and supplied with OK of Memory. 
BQA-668040. . $345.00 



MANUFACTURING 


HARD DISK ADD-ON 

Complete Packages 

Includes BIOS Software, 5% w Winchester Hard Disk, 
mounting hardware, Interface P.C.B, for expansion 
slot, and all the necessary power and data cables (the 
Power Supply tn the XPC-XT is Hard Disk ready}. 


10 Megabyte 

$995 

20 Megabyte 

$1295 

40 Megabyte 

$1795 

Archive Tape Back-up unit shown above is of 20 and 
40 megabyte capacity. Memtek unit will soon be 
available at 10 megabyte capacity at approximately 
One-Hatf the costl Circle 410 on inquiry card. 


65 Megabyte 

$2495 

105 Megabyte 

$3295 

140 Megabyte 

$4195 


MONOCHROME ADAPTOR 

If you are impressed with all the rave reviews that the 
K- Hercules Graphics Card gels, you will lave curs! 

Made expressly for the XFC-KT by Hercules 
themselves, It runs everything the Hercules Card does 
(1 -2-3™, dBase 11, etc ) B0A450Q 00. $335.00 


i 


COLOR ADAPTOR 

Color and monochrome combinations, can be run 
simultaneously. Flight Simulator™, 1-2-3™ all perform 
without modifications, NO FUCKER! Besides performing 
perfectly, included are: ljgh( Pen Interface, Print Spooler, 
and RAM Disk options] SO A-3 4 DO 40 .. .$495.00 


I 


COLOR MONOCHROME 

MON-1500-00 $345.00 MON-1000-00 $125.00] 

Three models of Color to choose 
from, each with higher and higher 
resolution Price Irom $345.00 to 
$75040. Monochrome Unit is | 
outstandingly clear and easy on the I 
eyes. In Green nr Amber screens. 




HARD DISK ONLY INTERFACE 

A simple, quick solution tn adding a Hard Disk to your 
XPC. All you need is this card, a Cable, and the Drive. 
Handles from 5 to 140 megabytes with minimum software 
configuration. Order with your System now or order later. 
Compatible with all the operating systems. 
BGA-8G5Q-00 .... $375.00 


HD./TAPE CONTROLLER 

This package consists d a combination Interface Adap¬ 
tor having SCSI H.0 /TAPE Connector as wall as the Flop* 
py Com roller Two additional 5' r form factor Boards are 
Included and mount over the Tape Drive and Hard Disk. 
10, 20, & 40 megabytes of Back-up is added lo your Hard 
Disk. BOA-887540. $750,00 


I 


















































gircie on inquiry care. 


CHECK SUNTRONICS NEW LOW PRICES 


1-800-421-5775 

Calif orders and all Info Call 213-644-1149 


IBM Compatible Products Apple Compatible Products General Products- cont. S-100 Products 



QUADRAM'2 (2) Sen Porte w/64K. *355,00 
QUADBOAAD |1 ea)Par/$er. w/64K .355 00 

QUAD 512 + w/64K.305,00 

QUAD 512+ w/512K .,.665 00 

CLOCK''CAL E N DAR BOARD.105,00 

MODEM Signalman Mark 5 .215.00 

ADD-ON Hard Disk Drive System 
6Mb w'Power Supply & Cabinet ,1795 00 
Controller for above Hard Drive, . 273,00 

PC 1600-1 .Call 

COLUMBIA VP | Portable 1.Call 

EAGLE COMPUTER PC-2 ..Call 

AST SIX PACK CARD Six-function card 
with 64K-348K RAM Memory, Parallel Port. 
Serial Port, Clock Calender, Super Drive 

and Super Spool...only 291.00 

MSI DUAL I/O 12 ea) Ser/Par. St Clfe 175.00 
MSI 256ft RAM Board 

256ft RAM Board wilh 64K.199.00 

256K RAM Board with 256K.Call 

MSI 256ft w,'Parallel or Serial Port 

256ft w/Parallel Port and 64K.259,00 

256K w/Paraliel Port and 256K . .Call 

256K w/Serlal Port and 64K ..259.00 

256K w/Serial Port and 256ft.Call 

VISTA DiSKMASTER DMA 
Diskma&ter interfaces Sub 4\ 5W, S' & 

VI200 6Mb Hard Disk ,. 225 00 

IBM TEAC Disk Drive DSDD, 

40 Track Slimline.. 215.00 

APPRATE IBM PROM Blaster 129 DO 

CABLE Parallel for IBM, 

Eagle & Columbia..29.95 

IBM Prototype Board-5UN-2Q8 double aided 
glass wit H y old pie ted term! n als . 29.50 


Runs DOS 3.3 with any standard Shugart com¬ 
patible SY/ 1 disk drive. f2 drives each card). 
Does not read Vj track. 


Apprata PROM Blaster.119 00 

"ALS r ' BO Column Card.159.00 

"ALS" Z-CAHD IZSO CPU) . ,.149 00 

API Apple Parallel Printer Interface card. 

Centronics Compatible ..*39 00 

Apple Compatible Drives |40 

Track, 163ft)...195 00 

SUN-Z SO CARD [Softcard 

Compatible!..55 00 

SUN-80 COLUMN CARD...97,00 

POWEH SUPPLY {5 amp) .59.95 

COOLING FAN 42 00 


Software 


Formats for Following Software Include: 

IBM; MS DOS, Apple CPM, 8 CPM 2J 
WORD PROCESSOR [Benchmark! *299.00 
MAILING LIST (Benchmark) 140.00 

SPELLING CHECKER (Benchmark! . 105 00 
TELECOM f Bench mark | .. 95 00 

COEX IBM Training. 52.00 

PEARL Data Manager, See reviews ... 

Easy-To-Use Powerful.199.00 


General Products 


5V^ Diskettes 10 up 100 up 

SS/OD (100% certified) 1,75 1.55 

DS.' DD (100% certified) 2.50 2.90 

MODEM Novation 103 Smart-Cat ,$210.00 
MODEM Signalman Mark 7 (RS232), 115JO 


NEW MODEL SAMWOO DISPLAY 
HI-RESOLUTION 
VIDEO MONITORS 



case ■ Std composite video in pul, also out¬ 
put for second monitor ■ 22 MHz video 
bandwidth ■ High resolution; 1,000 lines or 
132 characters across - Adjust able contrast, 
brightness, V/H-hold, V-size,H-cenler* Input 
impedance; high or 75 ohm* Passes FCCiest 
for computer equipmeni ■ UL approved 
Compatible With: IBM, IBM PCjr, Apple II, 
Apple lie. Commodore, Columbia MPC, 
Eagle. Radio Shack, Sinclair^Timcx. and 
more, 

E*eh 3-up 

DM-216 12* Green . .*135,00 Call 

DM 216 12" Orange. *139 00 Cell 

DEALER INQUIRY INVITED 


MX COMPATIBLE BMC PRINTER 

8X-8C dot matrix printer 259.09 


RAM & ROM IN STOCK ... Call 


Mother Boards & Card Cages 


SLOTS 

Q*tm 0d 

KIT 

A* T 


B 

*19.00 

$44.00 

$59 00 

$84.00 

B 

2*00 

56.00 

81.00 

11600 

12 

29.00 

75.00 

110.00 

150.00 


10WHi. No termination Includes power indicator arid 

wiring ler muffin fan. Use* OK eonneaor lot soltleftess 
inEtellatiqn end removal of power & reset Hoag. 



64KSM AfkT w/64k RAM f32-6116's). 339 .00 
S-100 Board Uses 6MN* 6116 s, Vj Amp 
max. power. Bank Select plus Extended 
Addressing allows for multi-memory 
board set-up. 4 independent 16K Blocks 
make easy use with multi-user sys¬ 
tems. Any 2ft RAM may be replaced by 
a 2716 EPPOM. 


SBC-BSQ Z8QA CPU, A&T.*149.00 

SBC-880 Z8QA CPU, Kit.,..... 129,00 

4MHz Z8DA CPU boards with 
RAM, ROM & Serial/Parallel Ports. 


UFDC-1 Floppy Controller, AfliT.245.00 

UFDC-1 Floppy Controller, Kit.225.00 

The UFDC 1 Floppy Controller uses the 
WD1735 chip which runs either 
and/or S'VS Vi" Disk Drives. 


CLOCK CALENDAR A&T.115.00 

CLOCK CALENDAR Kit .,.95 00 

This S-100 Clock Calendar Board has 
4 interrupts. Time, Day of Week 
and Battery Backup, 

Call fur SIM Quantity Discounts 


Special Sale Items 


SUN-721 S-100 Prototype Board .... .9.95 
SUN-722 Apple Prototype Board.. 5.95 


Bee our January IBM BYTE Ad tor above it am 
descriptions. Quantities are limited. 


m SUNTRONICS CO., me. 

12621 Crenshaw Blvd., Hawthorne, CA 90250 


STORE HOURS: MON.-FRI, 9:00am to 6;00pm SATURDAY 10:00am to 5:00pm 
Mail Order—Min, OrderSIO Vrsa or MasterCard (please include expiration date]. Add $2.00 (shipping and handling) for 
first 3 pounds plus .50 for each additional pound to your order CA residents add Cahl sales tax 



YOUR LOW PRICED 
ANSWER.. 


DISPLAY 
MONITORS 

usi 

PI 2 (12'Green).* 129 

PI 3(12" Amber). 135 

GORILLA 

Hi-Ras. 12" Green...* 65 

Hi Res 12" Amber . 95 

AMDEK 

V300G $135 

V300A 145 

V310A for IBMPC . 165 

Color 1.13" Color Composite. 269 

Color it, RGB. 409 

BMC 

12 UWflS 1 ’ Green).S 89 

9191 Color Composite. 229 

12 EU N 20M Hz (H i-Rfls).. , . 125 

NEC 

J'B 1260,12'" Green.$109 

J0 t201M,8DcOl., ... 155 

JB 1205M(A) wteudlo . 165 

JC1203 H i-Res Color IBM comp. ... 465 

TAXAN 

12N (12 Green).$ 129 

12NUY (12" Amber) .. 139 


[PERSONAL SYSTEMS 

DISK DRIVES 

-^ 

FRANKUN 


SIEMENS 


Ace lOODwVcofoi . .. 

.$ ?99 

FD 10D8 

* 154 

Ace 1200 wfdrike. 

1399 

TANDON 


1200 OMS straigh 1 from 1 he factory 

1669 

TM1DO-2 for IBMPC 

,$ 213 

Ace 1000 Pro Pak. drive, 80col ahwr. 

1169 

TEAC 


KAYPRD 


Double Sidiect 320K lor Sanyo . 

S 183 

Kayproll w/saMware. 

*1445 

Drives For Apple & Franklin 

APPLE 


MICRO-SCI 


Apple HE Starter System 

.$1335 

A2 

.* 209 

IBM 


QUENTIN RESEARCH 


IBMPC64K, 1 Drive ... 

.*1995 

Apple Mate . 

S 139 

1BMPC64K. 2 Drives. 

2245 





RANA SYSTEMS 


SANYO 


Elite 1 .. 

S 22 9 

M BC 550 . 

S 795 

ENle 11... 

349 

MBC5S5 

.1179 

Elite III 

429 


IBM/APPLE ACCESS. 

AST RESEARCH 

Six Pak Plus.$ 279 

Mega Plus II. 279 

Combo Plus.269 

lo Plus H. , 129 

64K MEMORY UPGRADE 

64 K, 9 chips..$ 55 

MICROMAX 

Viewmax 80E. 128K 80 col. card 

lor Apple HE.$ 129 

for Apple II A II + . ... 139 

MODEMS 

HAYES MICRO 

300 Baud Smart Modem.$205 

1200 Baud Smart Modem 499 

1200 B for IBMPC. 409 

M icro Modem IIE wJTerm. pkg. 259 

NOVATION 

J Cat 300 Baud .* 119 

Apple Cat II. ..269 


PRINTER 

ACCESSORIES 

ORANGE MICRO 

Grappler + .$ 119 

Buffered Grappler +■ ,16K exp. 64ft 179 

WESPER 

Wizard Persona I Card & Cable.$ 69 

FOURTH DIMENSION 

Par. Ga rd & Cable for Apple.S 49 

TRACTORS 

□kidalalpr92A492 ..*49 

Juki Bi Directional. 129 

Toshiba Bi-Directional .. 199 

MICROTEK 

Du mpH ng GX G ra phlc I nterface.... * 99 
Dumpling GXW/16K . 149 

Dumpling GXW/32K. 165 

Additional Buffering, 16K. 16 

CABLES 

Any Comp u let lo Para I tel Fr I nter .. S 29 


PRINTERS 

C. ITOH 

Prowrliar 0510 AP, 120 opa- % 339 

Prowriter ll 1550 AP, 15" 120 CpS .. 545 

StarwftterFiO-40PU,40cp9 - 909 

Rri n I master F1Q-55PU, 55 cp$ .... 1345 

EPSON 

RX80FT, 120 cps . - .. * 409 

FXBD, 10" I60cps ... . 520 

FX100,15" 160 cps. 729 

OKIDATA 

MLS2A, 10” carnage.* 299 

MLS3A, 15“ carriage... 559 

ML92P,160cp!5 . 420 

ML93P, ISO cps . 709 

STAR MICRONICS 

Gemini 10X, 10", iZQcpe ..*278 

Gamin* 15X, 15", 120 eps. 409 

Delta 19,10",i60cps . 469 

JUKI 

6100 LQ15", 18 cpsw^propor. spec, i 469 

TOSHIBA 

Pi350 (1) Dot Matrix, LQ., graphics . $t&95 

IF YOU SEE IT ADVERTISED 
FOR LESS, CALL US FIRST 
FOR LOWEST QUOTE! 
MAIL ORDER: 

13841 S. Hawthorne -Blvd. No. 505 
Hawthorne. Cakfonoa 90250 

BORDER DESK- 

3^* [913] 514-9019 W9 

Mun.-Fri. B s.m. to 6 p.m. 
Saturday 11 a.m, to 3 p*m. 

We accept V£A MesiarCanl COG | ^deposit] CaTii«l 
l>Bcks nr Wte TrsisierE SjmH iteme siHpci tn bat* 
rrdp- CA Ftea gdOG^fi T** PucesnUmKi tyci^rge 


Circle 96 on inquiry card 


516 BYTE May 1984 































































































































Corporate & Institutional Buyers Welcome 


We accept puicha se orders from welt qualified corporations A institutions. Place us on your bid list. Call for our Buyer's Guide- 


SERVICE • SELECTION • SATISFACTION • SAVINGS 


’hose are Four very imprirhint words. To you as a customer and to us as a business, if you*re just shopping price you’ll find dozens of outlets to buy from. But 
F you’re shopping value you’ll search for a supplier with those four words lo offer, not just one! We've been in business longer than 90^0 of our competition. 
\ under why? We practice those four nurds*, wc offer a wider more popular collection or hardware and software, we have one of the best satisfaction 
u a ran tees, and of course our prices are very competitive. Go ahead . . . shop around. When you want more than just a price, shop with us. 


OLL-FREE FOR CREDIT CARD ORDERS Only 

you have a major credit card, call our Credit Card Order Department, Toll-Free, 
hours a day, 7 days a week. During the hours of 7:30 A.M. lo 6:00 P M, PST 
on-Fri) an operator will take your order; other hours, just give your order to our 
itomatic ordering service. In most cases, we'll process and ship that same day. 
its Toll-Free number connects to the order desk only. For other business, in- 
itries. or technical information please call our Customer Service Department , 
jekdays. 9:00 A.M. to 5:00 P.M. PST: (619) 460-6502. 


800 - 854-6654 


IN CALIFORNIA. ALASKA & HAWAII 


619 - 460-6502 


Circle 1 on inquiry card. 


IBM ADD-ONS 


AST Research 

All AST Boards come with Super time. Super Spool, 
and one year warranty 

SfflPa^Pijis 64K upgradable to 384 K witti clock 
calendar serial and parallel pons 
(game port optional) 

Mega Hus I! 64K upgradable to 2S6X (or more with 
MegaPak) wilh" clock calendar and serai port 
(parallel, game, or second serial pen opfmnal) 265 
MegaPak 128K (not upgradable) 2?5 

MegaPak?56W _ 275 


i /Q Plu s tl doc k calendar and serai po rt 


(pantile!,. game, or second semi port optional) 115 
Parallel. Game, or t^ond Serial Port lor any AST 
twardtepirctfy board; 40ea 

S4K Memory upgrade increments tor any AST 


boatdfshal is upgradable) 

Conneciall connector bracket 


60ea 

15 


459 


175 


??9 


3B9 


389 


MAI Board . 

Hercules Computer 
Hercules Graphics Card 
(with parade) port} 

Graph-X Software 
Kiytranicx 

Typewriter style keytcard[K05i5Oi 
Deluire keyboard 
Koala Touch T*tHet w/ software 
(Connects lo game port} 

Maynard Electronics 
floppy Disk ConHoHer 
Floppy Disk Controller 
(with parade! pari} 

Paradise Systems 
MuttiDisplay Card (color & mono) 

Para y si 

Color Graphics Board 1 
SB54 64K MulliluncTioFi Card 
Plant r on ics/Frederick 
COLOR PL US (wiin Color Magic) 

Qeadrlm 
We are a tult tine Qustdmm Dealer 
New Expanded Guadboard 64K 
I expandable to 384 K. with clock calendar, paraiwi 
serial ft game pori 1/0 bracket, and Quadmaslr 
sultware 259 

I 54 K Mem ory upgrade increme nls for Quadram 
boards and butlers 60ea 

Micrpla zer Printer BnHer ipar 1 w/copy MP 64 f64IK i 
upgradable to 512K ??9 

Quad co lor I color graphics card 2lP 

j Quadcolorlr [add-on Ed Ouadpolor 1) 205 

I Quad ink-Newesi Version (allows y C yr 1BM-PC to 
I run most Apple SI programs) 489 

□uatiisk (various sire lo 72 meg) . call 

STB 

FHOPlws 64 K (upgradable to 384K) wtlh PC ac- 
I telerpw, clock calendar, serial and parallel port, 
I and "Conneclatr type bracket 
1 (game cable optional) 259 

I Graph ix Plus (color & monochrome) 349 

I Call lor prices on other STB products 
I Tacm-.r 

I Graphics faster 539 


I CALL F0H UUP DISK DRIVE PRICES 


SURGE PROTECTORS 


I Lemon wall unit with 6 receptacles 
1 Lime pnifver cord with 6 receptacles 
I Peach wall unit, line biter & 6 receptacles 
I Orange power cord, line tiller & 6receptacles 


99 


PRINTERS 


Unless otherwise noted, all nt the printers Fisted 
have parallel interlaces 


Dot Matrix 


B510P 130 cps 10" erg 369 

155DPl20cps 15" erg 639 

Epson 

All Epson printers include GRAFT RAX-PL US 
RX-BO100 dps 10" erg call 

RX’BQF/T FQOeps TO erg call 

FX-SQ 160 ops 10' erg call 

FX-tQOI 50 cps 15" eng call 

Tractor ter FX-SG 30 

Epson to IBM Parallel Cable 3Q 

Dfci date 

M ic rohne 82A 120 cps IQ" erg call 

Mtcrolme 92160 cps i Q'' erg call 

Microlme S3A 326 cps 15 erg call 

Microlme 93 160 cps 15" erg calf 

Mtcrnkne 04AP 200 cps t5" erg call 

dmhim 

Qua-djet 49 cps fl 5" erg color 699 

Star Micronic* 

Gemini 10X 129 cps 10' erg 299 

Gemini !5X 120 cps 15' erg 399 

Della 10 160 cps 10“ trg 449 

Delia t5 160 cps 15" erg 629 

Toshiba 

1340P IGOcps 10 erg 769 

135QP100 cps 15" erg 1529 


315 50 cps 10 crgcoldr SPECIAL 
We also carry Mannesman Tally and NEC 


429 


tefter Quality 


Star writer 40 cps 15 erg 
Prin1ma$ter55 cps 15" erg 
- ■ -- ; 16“ 


Daisy wilier 2DD0 40 cps 
Oynat 

HR-15 13 cps 13' erg 
Hft-25 23 cps 16" erg 
Juki 6100 18 cps 13' erg 

Silver Reed 

EXP5QQ 15 cps 10 ' erg 
EXP 550 ?Q cps t7" erg 

Tran star 

12QP 14 cps 12- erg 


erg 


999 

1245 

995 


459 

725 

455 


439 

569 


130P 18 cps 17" erg 
We also carry NEC & 


Diablo 


call 

can 


MONITORS 


Nolaimns suggesting manners lor IBM are compalt- 
' M PC cem( 


die with IBM f 


cditipabble systems 

Amdek 

30DG 12" Green mo nocbrpme 

390A 12' Amber monochrome 

31OA 12" Amber nr preen mono [IBM) 

Color I Plus 12" composite color 

Color II Plus 12" RGB 

Comte* 

56001 2' Amber or green mono |1BM) 

Princeton Graphics 

MX-12 12" (690x240) 

5R-12 12 " RGB(690 * 480) 

MAX-12 12" Amber monochrome (tor IBM) 
Ouadram Quadchrome RGB (690 x 240) 

U5I 

Pl-312" Amtrer or green mono. (IBM1 

Taxart 

12‘' Amber or green monochrome 
Vision Nr 12" hi-iresftGB 
RGB 420 Super ht-resolulm RGB 

We also carry NEC. BMC. and ZENITH. 


149 
159 
169 
299 
4 39 


149 


469 

call 

189 

call 


155 


145 

449 

479 


COMPUTERS 


IBM 

PCwllh 256K or XT 

Columbia 

1600-1 pr t6Q0-4 10mb w/software 
Columbia VP complete pot latte 
Compaq or Compaq plus portable 

Eagle 

PC-2. PC+ .&PC+ wMOmc 
Fraflkliu Apple compatible systems 

NEC 

APC color ft monoebrnme systems 
NEC 8201 portable computer 
Tava PC compatible system 


call 

call 

call 


can 

call 


call 

599 

call 


IBM SOFTWARE 


American Training tell 

Applications software training packages specify the 


application 

Alpha SoNwara 

Database Manager 11 
Appie-IBM ConnecHon 

Ashten Tale 

dBase II 
Friday 1 

BPI General Accounllng 
Continental 

Home Actbunianr Plus 
FCM (Fust Giass Mam 
UnraFiie (iiie/report/prcpti) 
Tbg Tax Advantage 

Lotus 1-2-3 
MicroPro international 

WordStar Professional 

WorpSlaT 

InfoStar 

Micronm B Bane *000 
Micros olt 

Mulli-lool Word with Mouse 
Mulli-tOdlWwd 

Microstul Crosstalk 
Ncrton Dlilitics 
Prokey by Basesob 
SoMware Products tnll 

Open Access 
Snllware Publtahtng 

pfs flute 
pts File 
pfs- Report 
pfs. Graph 

Psachhee Peat blest 5000 


each only 55 


199 


385 

199 

139 


109 

99 

129 

49 

339 


449 

329 

329 

329 


319 

249 

139 

59 

59 


389 


249 


We have many mere software packages available tor 
■ 7384 Buyer"'. 


tbs IBM PC Send for our 1984 Buyer s Guide, 


APPLE ADD-ONS 


ALS 

Dispalc her serial BS-232 card 
CP/M Card plus (Z-Card w/ CP/M 1QJ 
2-Card II 

Darkstar Snapshot II copy card 
Microsoft 

Sohoard w/ CP/M 

Soiledrd Pius w/BQ col card, w/o t&K 
Premium System w/80 col card ft IRK 
Orange Micro 
Grappler Plus 
Bu Tiered Grappler 
Butler Beard tor use wirto Gtapptet 
Vide* 

Videoierm 8Q column w/sotl switch 
U llraterm 132 ctVumrt card 269 

We also carry many popular software packages for 
the Apple. 


135 


129 


229 


MODEMS 


Anchor Automation 

Mark Vlt 3GQ baurf 
Mark XI11200 baud 


115 

275 


Srrwlmodem 3J0D 21Q 

Smarim&dom 1200 . 479 

SmaH modem 12006 (IBM internet model with 
Smaricom II software) 419 

Smanconi I1 sollwaro 75 

Srnarimodem to IBM cable 25 

Mtoromodem Its 235 

Nnvalien 

Access 12 3 (IBM internal model with Crosstalk 
soltware) 395 

Srnarlcal 103 306 baud 175 

Smarical 103/21212Q0 baud .415 

Aapleeal It .249 

Prometheus 

Pramodefn 12Q0 .369 

SSM 

Transmedem 1200 499 


DISKETTES 


Boolch 3M 

Sgi Sided Dbl Density 5'A " Box of W 
Dbl Sided - Gbl Density 5 Vj' BcxotlQ 
Verbatim DS/ DD 5V*'' Box ot W 
Elephant DS/DD 5^i Box of i0 
SK Certified ft tested with Lifetime Warranly 
Bok r)l 10 G$/0n Super Special only 


20 

35 

35 

32 


INFORMATION 


FREE! Buyer’s Guide 

Our Buyer's Guide has all of our 
current products and all of our too 
fow to advertise prices and some 
handy comparison charts. To 
receive your free copy, please write 
us with your name, address and 
type of computer you own or plan 
to buy, or call (619) 460-6502. 
NOTE: Operators cannot accept 
requests for the Buyer's Guide on 
our toll-free order line. Thank 
You. 


SATISFACTION 
GUARANTEE 

] W& guaranies ?v«ry itflm In this 

> ad vert is ament for 30 days. If, for 1 
» fifty reason whatsoever, you are ' 
* nol satisfied with any merchfin- . 
‘ d-ise purchased Irom us, ws want 

, you to return 11 lo us. We will vx- 

> change H lor exactly what you 
i want, or will refund your money, 

’ Oe I active soMwore may only be t 
; exchanged tor replacement due to < 
. copyright laws. For a full 1 
disclosure of our policies and ; 
lerms ol sales please write or call 
(618) 460-6502. 


ERMS: Ail prices listed relied a 5% cash discount for pre paid (non-credir related) cash orders. Fo» rastest service, send a money order, cashiers or cerillied check. Personal checks allow 
Iweeks to clear We accepi VISA. MasierCard. American Express. Diner s Club and Carte Blanche ladd 3%). Purchase orders from welt qualified corporations and institutions are accepted; 
■ not pre paid with PO add S°-k lo ad prices terms are 2°^ 10. Net 30 Shipping, handling ft Insurance charges add 3% of merchandise total (min. S5.QG} California desllnatlons add 6% sales 
lx. Foreign customers please call or wrile. Returns must include all original materials and be in new and resaleable condition for full refund. All equipment is new. complete, and war ran led 
f the manufacturer Prices and availability subject lo change without notice. We are nol responsible lor typographical errors or ommlssions. 


NATIONAL COMPUTER PRODUCTS 


A division of Synectics Corporation 

8338 Center Drive • La Mesa, CA 92041-3791 rcio\ dcn.Rcno 

































IBM PC 256K 

2X 320 KB DS/DD DISK DRIVES 
FLOPPY DISK CONTROLLER, COLOR CARD 
ALL FOR $2599 


IBM MULTIFUNCTION BOAFVD 

Quad board 64K $289.00 

Expandable to 384K 
Parallel, Serial Port 
Game Port, I/O Bracket 
Quadboard II 64K $289.00 

Memory expansion 
2 Serial ports 


Profit Systems 
Run 9 programs 
simultaneously. 

Serial, Port 
Expandable to 512K 
ALSO AVAILABLE 
Excellent prices on 

STB, AST, MAYNARD 


$ CALL 


MONITORS 


Amdek 300G 

$144.50 

Amdek 300A 

$155.00 

Amdek 310A 

SCALL 

Amdek Color II + 

$385,00 

PGS HX-12 

$495.00 

PGS MAX 12 Amber 

$179.00 

Quadchrome 

$549.00 


ALSO AVAILABLE 
w/10 MB INTERNAL HARD DISK 
$3,599.00 

IBM PORTABLE (Available) 

$ CALL 

(Call for other configurations) 


*“99 44/100% SYSTEM COMPATIBLE” 

P.C. World April 84 

TAVA PC 

SYSTEM t 


SYSTEM II 

128K 

2 DS/DD Disk Drives 
Color Graphic Board 
Printer Port 

2 Serial Ports 
Keyboard 

Amdek Monitor 

DOS 2.1 

$1,995.00 


256K 

1 DS/DD Disk Drive 
Color Graphic Board 
Printer Port 

2 Serial Ports 

Keyboard 

Amdek Monitor 

DOS 2.1 

10 MB HARD DISK 
$2,995.00 


SPECIAL 


LOTUS 1-2-3 
$295.00 

[with the purchase 
of any IBM or 
TAVA PC 

^BASE 
$CALL 

SOFTWARE 

IUS 

MICROPRO 

MICROSOFT 

CONTINENTAL 

PEACHTREE 

PERFECT 

SORCIM 

VtSTCOHF 

We carry over 100 
different lines of 
APPLE & IBM Software 
10% 45% below retail. 


CALIFORNIA 

22110 Clarendon Street 
Woodland Hills, CA 91367 
(818) 999-1183 


VISA 

wmmm 


ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

SUPPORT SELECTION SAVINGS 

TO THE MAX... 

compumox 


MISSISSIPPI 

175 East Capitol 
Landmark Center 
Jackson, MS 39201 
(601) 355-8204 


MICRO¬ 
PRISM 
EPSON 
BANANA 
OKIDATA 
PRISM 132 
TOSHIBA 
DEC 
GEMINI 
DIABLO 

MX 

NEC 


DYNAX 

COMREX 

CJTOH 

DIABLO 

GUME 

STAR 

TRANSTAfi 


Our specialty: 68000, DEC, graphic, database, communication, export 

Come visit us in our New York City Showroom ‘IBM COMPATIBLE 


PRINTER 

110 cps, 84 x 84, graphic . 373 
RS-232/parailel, pin & friction 

FX’80, FX-100.CALL 

50 cps.. . 195 

Full Line.CALL 

200 cps, 132 col.1,100 

160 cps 24-wtre.1,425 

LA 50.599 

Delta 10. 525 

PIT 100 cps, 80 col..488 

P3B 400 cps, 132 coi. . .1,795 

Spirit 80 cps.350 

‘Letter Quality # 

2050 20 cps for IBM. . 965 

3550 35 cps for IBM ... . 1,775 
7710 55 cps for serial. . .2.150 

HH25 23 cps parallel.799 

DX15 13 cps . . .475 

Comwriter II.. 475 

F-10 40 cps Excellent.930 

A-10 18 cps.530 

630 API w/interface. . . .1,735 

11 + 40 cps.1,350 

50 cps.1,550 

18 cps.399 

315 graphic.. . .479 


MODEMS 

HAYES Smart modem 300/1200 bps 499 

Micromodem II w/software . , 270 
NOVATION Smartmodem 300/1200 bps 415 
PC cat 300/1200 bps . . 450 
LEXICON 300 bps acoustic coupler. . .125 
USR Password 1200/300. 339 


KEYBOARD WITH MODEM 
Zenith ZT-1, ZT-11 ..CALL 


COMPUTER 


ZENITH Z-150 PC 
IBM Best computer 

Compatible 128K RAM, two floppy 


LEADING I28K RAM, two drives 
EDGE software 
COLUMBIA * 128K RAM, two floppies, 
monitor keyboard, softwai 
EAGLE * 128K RAM, two floppies, 
software monitor 
SANYO MBC 550, 555 
TELEVTDEO 1605 256K RAM 
CORONA * 12&K RAM, two drives, 
EPSON 256K RAM, monitor, 
QX-10 keyboard, two floppies 

(Local] printer, CP/M, Valdocs 
NEW IBM compatible option 


AST, PERSYST, PLANTRONIC 
TECMAR, QUADRAM, HERCULES 


Cromemco* C- JO 64K RAM, monitor, Z-B0 
CPU keyboard, software 
DEC 64K RAM, Z-8G & 8088 CPU, 

RAINBOW monitor, CP/M keyboard 
NEC AFC Color APC 128K RAM 
Dual 8" drives 
ALTOS, NORTHSTAR, OSM 


POWERFUL 68000 CPU 
Cromemco 68000/Z80 CPU, 

Fast Floating Point Processor 
68000 CPU, 80MB SMD 
hard disk, intelligent I/O, 
UNIX, Database 
I to 12 users, 68000 CPU, 
256K to 4.5MB RAM, 10MB 
to 474MB hard disk, graphic 


option 

DUAL 


W1CAT 



PLOTT E R/DIG mz ER 


HOUSTON 

INSTRUMENT DMP 29. 

CALL 


DMP 40 ....... .. 

.795 


DMP 41, DMP 42. 

CALL 


HIPAD digitizer. .. 

. .725 

AMDEK 

XY plotter 1 pen. 

. 665 


6 pens. 

. 1,095 

MT PLOTTER PIXY-3 3 pens. 

. .650 


TERMINAL/MOIVITOR 


ZENITH 

Z-29 smart terminal BEST PRICE 

2VM 135 

•RGB coior/green monitor. 

.475 

ZVNI 123 

•green monitor. 

. .87 

124 

22 MHZ, for IBM. 

CALL 

Amber Monitor: Panasonic, Comrex 


HAZELTINE 

Esprit II. 



Esprit III . , 

625 

WYSE 

50... . 

. 545 

VISUAL 

55. 

. . 725 


VT-100/VT-102 compatible 

. ,895 

_ QUME 

102. 

. 543 


103 132 col. 

. .035 

PORTABLE ONTHE-GO 


Columbia, Corona, Eagle Tele video (8- bit. 

16 bitl NEC PC 8021, ZENITH 



Prices subject ro change. American Express, Visa/ 
Mastercard add 3%. F.Q.B. point of shipment. 20% 
restocking fee for returned merchandiaa Personal checks 
take 3 weeks to clear. COO on certified check only. N.Y. 
residents add sales tax. Manufacturers' warranty only. 
International customers, please confirm price before 
order. Accept P.O. from Fortune 500, schools and gov't. 

Computer Channel TELEX: 

21-55 44th Road 429418 

Long Island City, NY 11101 GSTNY 

For information CALL (212) 937-6363 
To order CALL 1-800-331-3343 



SIB BYTE May 1984 







































































NAJi Amber 20MHz. 

nax Greks.. 

H22g Green 12" (PC Monoci 
M 22a Amber I2"-ry Roland 
3CJB1260-M GmifcN....... 


Call the EXPEr 

(218) 844WS (800)! 

Dimletcb* S 

% VBUUC SSDD . 

I.IHE i>SL>D . jKZuia&F— • • ■ 

LireDSB». . 


Call the KXl’fcRT \ 
(213)344-6063 (800) 5284)537 


Ichor Altowa'HON hj Sii 
Marx l \ (Atari) ... 
Mark HI (Ti) . . . 

Mark IV (Commcgorf 


MkRGE"). 

Call tile EXPERT 
(213) 344-6063 (800) B2S4537 
Video Monitors 


May Specials 


“Most Of Our Business Is By Referral From 
Satisfied Customers. Find Out Why” 


IBM PC SYSTEMS 


Daisywheel Printers 


Diablo 520. 

Diablo 630-R155. 

jl* — ■ Diablo 630-E104 (IBM). 

2925 D^ax DX-15 (15 CPS) . 

•m 1 Bbtotier HR-1 (19 CPS) 


#1 SYSTEM; 2-36QK Drives, Wf 
Graphics Video Card .. * 1 ...... 

#2 SYSTEM; 2-360K r%4 64K, IBM 
Mosw-hrqwe Card & CRT. 

#3 SYSTEM; 64 K, DiHimcK mri umj ...., . * 

Graphics w/ Printer Port ....., . I' '$745 Brother HR-25 (26 CPS) .. $ 

lr mu gpECm'-Tiim options t mi of order, we will instal F-10 Starwriter (40 CPS)... $ 

AMd f^sr at no Iextra charge- F-JO Printmaster (65 CPS)... $ 

Dpfio*RAM Sets*64K Byte* Ptf* tor, NEC 3530 ...... * .J\. A.. * 

Maximum Of .$59 per Set NBC 3650 ..4* ■ % ■ ■ V 1 

Option B; iOM Biro Hard Disk - Internal .S 1150 NEC 7710.. .‘^"L A 4 

Option C; 3037 ^Processor w/Softwake Patches 4 265 q,j h£ 1140...._- .tk. 

Option D^+hinunk 360K Drives "“SWAP'” ... $ 120 

IBM XT. Lest $4995. $ 4300 

Call the EXPERT 
(213) 344-6063 (800) 528 9537 
PC Accessories 

KeHTRONICS KEYBOARD 

Quadunk IBM to Apple Converter 
10 Megabyte Hard Disk 

, 64K RAM Expansion Set. 4 

Sana 2,6MB Floppy. $ 

I Tan don TM100-2 DSHD Drive .. $ 

| AST Research Expansion Cards: 

1/0 Plus ....$ 

Combo Plus .. $ 

SjxPAK___ $ 

Mega Plus ..$ 

l Mega Pak ... 

I MA Peacock Video w/Pakallel 
I Planatronics Colob Purs. 


Call the EXPERT 
(213) 344-6063 (800) 528-9 5 37 
Other Computers 

Columbia 1600-1 Desktop w/Sofiware ..$ 2750 

Columbia Portable VP .... .$ 2599 

Columbia Hard Disk Desktop .4 3900 

Corona Desktop-2 Drives . $ 3476 

Corona Portable- 2 Drives ... $ 2375 


"Monthly Special**** JGS-RGB 13" 

fob PC .. 

:inceton Graphics HX-12 ......... 

$MC RGB.,,. 

IDEK Amreh 300A. 

dek Green 300 


950 

1850 

2150 

465 

630 

795 

1050 

1400 

1689 

1844 

1995 

1360 

1600 


Eagle PC-2 .. 

PC-2 Color. 

Spirit XL. 

Color Graphics Board 

SAS1 Interface. 

Monochrome Adaptor . 
Monochrome Monitor . 


$ 2750 
$ 2500 
$ 3900 
$ 240 

$ m 

$ 240 

$ 280 


FRANKLIN 


Franklin Family Pak. 

.. $ 

1045 

Pro Plus .... 

.. $ 

1267 

Atf 1060 . 

. $ 

795 

Ace Pso .. 

. $ 

1137 

Ace 1200-1 Drive... 

.. $ 

1399 

Ace 120COMS. 

. $ 

1595 


.... t 

237 Okidata 84 .... $ 

Prowriter 8510. $ 

120 ProwhiterH 1550 . $ 

257 Gsuni IQx ..-_ ............... $ 

270 Gemini 15x .$ 

305 Mankeskann-Tally 160L.. t 


SEC 


IDS Prism-80 Color . £ 

Riteman Portable Printer .$ 

Super 5 CP-80 w/Carron Ink .....$ 

Gall tile EXPERT 
(213) 3444063 (800) 528-9537 


1150 

385 

265 


NEC’s Advanced Personal Computer Now has 
Bundled Software - No Extra Charge 

NEC APC-1 Drive, Green #H01 .. 

NEC APC -2 Drives, Green #H02. 

NEC APC- 2 Drives, Color #H03. 

NEC APC -1 Drive, Color #H04 . 

Epson QX-10... 

Apple 1I-e Starter System .. 


3 2095 
3 2550 
$ 3150 
$ 2575 
$ 2195 
* 1375 


©SANYO 


Sanyo MBC550 .$ 795 

MBC550 w/A dded 360K 2 nd Drive. 5 1055 

MBC555 ...1166 

Santo Explanation: 'Die standard MBC550 has one single 
SIDED DRIVE AND 3 PIECES OF SOFTWARE. THE STANDARD MBC555 
HAS TWO SINGLE SIDED DRIVES AND 6 PIECES OF SOFTWARE, THE 
ENHANCED MBC550 HAS ONE SINGLE SIDED DRIVE, ONE DOUBLE 
SIDED DRIVE, AND 3 PIECES OF SOFTWARE, 

Sanyo: We Bed on Large Quantities and Accept Corporate and 
School PO.'a. We Offer Extensive Options, Including Hard 
Disk and Networks. 


MIM PC 


$ 39i» Call the EXPERT 

; I 47 g (213) 344-6063 (800) 5384537 

3 445 Apple Accessories 

■■ 3 160 ALS CP/M Card .. 3 

“* 1 Jft ALS Smarterm 11 (80 Column Card). $ 

Indus GT Drive w/ 3 Softwares. $ 

Rana Elite 1. ® 

n .. * 

ill___ $ 

16K. $ 

+ .... $ 

I6K RAM Card . I 

Drive.. T .............. $ 

NBI Word Processor for PC 


.$ 

.$ 

.... $ 

■lepit (useIS^ side or disks) .. $ 

Iiskette Hamper .. 3 

irary Case-holds 10 disks ...3 


17 This Combination or Hardware and Software Makes the IBM 
25 PC Into a Dedicated Word Processor. PC Magazine Reviewed 
33 This Extensively in the Feb. 7,1984 Issue. 

g NBI Package .List $695...... $ 545 

17 Additional RAM Sm (64K Per Set)... 4 55 

24 Call the EXPERT 

2.25 (213) 344-6063 (8(H)) 528-9537 


Tava PC -2 Drives, 128K, 2 Serial, 1 Parallel, 

Graphics Video, Green CRT . $ 1865 

Tava PC -Same As Above Except IBM-Type 

Monochromf, Video and CRT ..$ 1865 


EXPERT Computers 

21804 Roscoe Blvd, t Suite 
Canoga Park, CA 91304 

(213) 344*6063 
(800) 528 9537 


ADO 2% FOR VJSlVMASJEBQm 20$ PREPAID DEPOSIT RflQDnSD ON CW 
(MESS. CALIFORNIA RESIDENTS ADD SALES TAX PRICES MAY CHANGE - CALL 
TO VEfiin PRICES m DEUM7. 


^Whenyou know enough to buy mail order, you're wise enough to buy from an expert. 11 


171 on inquiry card 
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SUPER XT/SUPER PC 




FEATURES: 

*8088 16 Bit Micro Pro¬ 
cessor W/8087 
Co-processor 
*256K on board dynamic 
RAM with parity 
*4 CHANNEL DMA 
*8 CHANNEL INTERRUPT 
*8 I/O SLOT FOR SUPER 
XT 5(7) I/O SLOT FOR 
SUPER PC 

"Same power connector as 
IBM PC™ 


SUPER PC/SUPER XT BARE BOARD W/ MANUAL 
LOADED BOARD W/128K RAM W/O ROM 
EASY BOARD 
MANUAL ONLY 
8K BIOS 

LIMITED TIME OFFER COMPLETE SYSTEM; 
2-360K DRIVE W/ COLOR BOARD AND DYNAX 
MONITOR 


$100.00 
$526.00 
$225.00 
$ 25.00 
$ 25.00 


$1995.00 



1 


VS- ^1 



SUPER XT/ SUPER PC 
COMPUTER CASE 
IM6TALI $150.00 


COMPATIBLE to IBM pcvxr power supply 
65 W POWER SUPPLY SI 70.00 
100W POWER SUPPLY $200.00 
130W POWER SUPPLY $220.00 




IBM™ COMPATIBLE 
83 key Key bo ar ef $200.00 


# PCjr™ 

JOYSTICK $35.00 
GAME CARTRIDGE 
BARE PCS $8.00 
GAME CARTRIDGE 
SOX $8.00 


ATTENTION: SOFTWARE HOUSE, CARTRIDGE 
PRODUCTION AND MASK HOM 
SERVICE AVAILABLE 


IBM PC/XT, SUPER XT/PC COMPATIBLE ADD ON 


p DlSK PLUS UO DISK CONTROLLER W/SERIAL & 
PARALLEL 

•MONOCHROME GRAPHIC BOARD: HI RES, 
MONOCHROME Wf 720x348 GRAPHICS fit 
PRINTER PORT 

"SUPER COLOR L COLOR GRAPHICS BOARD 
•ASYNC fit BLASTER PROGRAM UP TO 1 28K 
EPROMS 

•PARALLEL PRINTER BOARD 
•EXTENSION BOARD 
■PHOTO'TYFE BOARD 


S6O.0O 

$295.00 

$60.00 

$399.00 

$75,00 

$240.00 

$70,00 

$245.00 

$40-00 

SIQO.OO 

$2500 

$25.00 

$ 35.00 


E353H20 

• INTERNAL HARD DISK 1 DMB WPS 
•EXTERNAL WINCHESTER 10MB W/PS 
•MOUSE SYSTEM W/SOFTWARE 
•HAYES 1200B MODEM 
•QUADLINK-RUN APPLE PROGRAM! 

• AST 6 PACK PLUS W/64K 
•TEAC SUM DRIVE 360K 
•PANASONIC 320K SLIM DRIVE 
•MPI 320K FULL SIZE 
•AMDEK31QA 
•PRINCETON PGS RGB 

•NEC RGB 1216 

*62 PIN CONNECTOR 

•QUAD RAM COLOR BOARD 

•QUAD BOARD W/O 

•QUAD DENSITY % HEIGH DRIVE FOR 


SI 395,00 
$1495,00 
S 249.00 
$ 429,00 
S 449,00 
$ 299.00 
$ 225.00 
$ 199,00 
$ 199,00 
$ 179.00 
S 499.00 
$ 499,00 
$ 4.00 

S 240.00 
$ 249.00 
IBM PC$ 299.00 


■ 


Computer 



SUPER 2000 


FEATURES: 

" 128K RAM ON BOARD 
•Z-80/6502 DUAL CPU 
•RGB OUTPUT 
•DETACKABLE KEYBOARD 
•CPM/APPLE COMPATIBLE 



Diskette Box 
$23.91 


1. 64K RAM COMPUTER 

2. DRIVE SYSTEM I 64K COMPUTER 

3. DRIVES SYSTEM II 64K COMPUTER 

4. DRIVES SYSTEM III 64K COMPUTER 

W/80 COLUMN & MONITOR 64K COMPUTER $1375.00 


$675.00 

$945.00 

$1150.00 


CAN-80 
Z-80 CPU 
WITH EP 
EPRON P 
MANUAL 
CAN-88 
8088 CPL 


EEEEinnEaBn 


e BIT 2-80 CPU MICROPROCESSOR BASE WITH EPROM 
PR0GHAMEH $375.00 ADO ON: X-PRINTER CARO 
$95.00 0K RAM CARO S95.00 SOUND CARO $8500 
MANUAL ONLY 825.00 


$249.00 


CAN 88 T PINING KIT 


$ 79.00 
$ 25.00 


16 err saea cpu microprocessor base S4SO 

*25% OFF FOR STUDENT IWlTH PROVES 
*40% OFF FOR 10 OR MORE EDUCATIONAL GROUP 
PURCHASE DISCOUNTS FOR TRAINING KITS ONLY 


$350,00 


/Z 1 



COMPUTER CASE 
(METAL) $99.00 


SUPER 5 35/40T $195.00 
Teac Drive 35/40T $225.00 




KEYBOARD $150,00 


Monitor Stand $32 00 


APPLE COMPATIBLE ADD ON 


ADD-ON BOARD 


BUILD YOUR OWN 
COMPUTER SUPER 2000 


128K RAM CARD 
IfiK RAM CARD 
80 Column Card 
Auto Term 
Disk Controller 
Parallel Gmphrt Card 
Merger (R&232) 
Z-80 Card 
EPROM Programs 
I.C. TESTE R 

Jov Suck 
RF Modulator 
Cooling Fan 
Kuala Pad 
Power Supply 15A) 
Micromodem Me 

SHugart Drive 
Super 5 35/40T 

Teac Drive 35/40T 

lAR'IkM;! 

Dvnax Amber 
Dynox Green 


SI 99.00 
S 39 00 
S 69 DO 
S 99 00 
S 45.00 
S 69 00 
$ 85.00 
S 59.00 
S 79.00 
$150,00 


’Cast? 

• Keyboard 
•Case/KB 
‘Cfl-se/KB/PS 


5 99.00 
SI 5O.0Q 
$240.00 
$309.00 


BARE BOARD 


M28K RAM Card $ 25.00 

'Mother Hoard. jDUAL CPU) 

S 75.00 

'Otl ar Interlace Cards 


S 18.0O 


$ 29.00 
S 15.00 
S 39.00 
$ 99.00 
S 69.00 
$269.00 


printers 


$185,00 

$199,00 

$225,00 


Gemini 10 X 
Ritwnan I120CPS) 
EPSON FX-80 
EPSON FX-1 DO 
Juki-6100 
Brother Dx-15 
Brother HR-25 


$279.00 

$275.00 

S525.00 

$750.00 

$490.00 

$469.00 

S74900 


$139.00 

$129.00 


SI 99.00 
S409.00 


SEND $2.00 

FOR FULL PRODUCTS CATALOG 


Hayes 300 I Baud) 

Haves T2O0 [Baud] 

U.5. Poburic Passw ord i 1200) 

S3 99,00 

Monitor Stand 
Diskette Bo* 

50-Pm Connector 
40/80 Column Switch 


S 38,00 
S 23.95 
S 2.50 
S 10.00 


SUPER COMPUTER, INC 

1101 S. GRAND AVE. STE J SANTA ANA CA92705 
Dealer & OEM Inquiries Invited: (714) 543-2927 
Mail Order : 17 14 ) 543-2901 Clrcie 366 on inquiry card 

TERMS: CALIFORNIA RESIDENTS ADD 6% TAX 
ADD S5 FOR PACKING & SHIPPING IN 
NORTH AMERICA COMPUTER, PRINTER, 

AND MONITER ADD S5 EXTRA EACH. _ 


REGIST ERED TRADEMARK OF LB.M. CPM IS A REGISTERED TRADEMARK OF DIGITAL RESEARCH 












































Special J1 
Interface 

(Allows horizontal mount¬ 
ing of compatible expan¬ 
sion cards for easy bus 
expansion and custom 
configuring) (Board has 
62 pin gold plated compat¬ 
ible connector) 


Eight Compatible 
I/O Interface 
Connectors 

(Full PC compatible) 
(compatible with all 
IBM-FC* plug-in cards) 


Board Size 

10,5 inch X 13,5 inch 


Configuration 

Switches 

(Same as PC) 


Speaker/Audio 
Port 

{Same as PC) 


ORDER NOW!!! 


Extended ROM 
Capability 

(Runs all compatible PC 
ROMS) (Jumper program¬ 
mable to accommodate all 
popular 8K, 16K, 32K and 
64K ROM chips and NEW 
EE ROMS! VPP power pin 
available for EP ROM 
burning!) (External 
VPP voltage required) 


□ MEGA-BOARD™ with fu f I ass e m b ly i n structi o n s .$99.95 

□ USERS M ANUAL with theory of operation, 

schematics, block diagram, application notes .$19.95 

□ MEGA-BIOS™ fully compatible MS-POS/FC-POS BIOS $29.95 


ORDER NOW!!! 

SATISFACTION GUARANTEED! 

1 Q-day money back guarantee if not completely satisfied 


DISPLAY 

TELECOMMUNICATIONS 

CORPORATION 


4100 SPRING VALLEY ROAD 
SUITE 400 
DALLAS, TX 75234 
{214) 991-1644 


TERMS: Shipment made 2 to 5 weeks from 
receipt of order. VISA, MC n money order, 
company check accepted. COD'S require 
$25 deposit. Balance UPS COD. Please 
add S2.QG shipping and handling per order. 


riBM and ISM PC are trademarks of International Business Machines 
Circle 140 on inquiry card. 


©1983 Display Telecommunications Corporation 

BYTE May \9M 521 


Standard Key¬ 
board Interface 

(Full PC compatible) 


Hardware Reset 

(Overcomes reset flaw 

in PC) 


Connector 

IBM* pinout 


Wire Wrap Area 

To facilitate special custom 
applications! 


Processor 

as PC) 


irKM-BOdRD 


Ideal for 

• COMPUTERISTS 

• OEM MANUFACTURERS 

• DEVELOPMENT LABS 

• UNIVERSITIES 

• INDUSTRIAL 
APPLICATIONS 


THE ULTIMATE OEM/PC 
COMPATIBLE SINGLE 
BOARD COMPUTER 


FULL IBM - PC* 
COMPATIBILITY! 


8087 Numeric 
Processor 

(Same as PC) 


Peripheral 
Support Circuits 

{Same as PC) 


Full Mega-Byte Ram Capacity! 
On board! 

(With parity) 

□ 256K Bytes using 64K chips 

□ 1 Mega Bytes using 256K chips 


DEALERS AND OEM MANUFACTURERS 
QUANTITY DISCOUNTS AVAILABLE 


HKd-BOMT Evaluation Board Kit! 

(Blank board with full assembly 
instructions and parts list.) 


Includes highest quality PC board 
with gold plating, silk screen, 
solder mask 














































































































Circle 84 on inquiry card. 


fTIEGfl-BVTES FOB fTllCRD-BLIGGETS 

eHpand your system...shrink your cast. 

Why pay more for top quality peripherals and accessories when our prices are consistently among the lowest anywhere? 

We invrte you to compare prices, then call us. 


MICROSOFT. 

SALE PRICE 

MULTIPLAN. 

. S17S.00 

MULTIWORD WITH MOUSE. 

. 339.63 

MULTITOOL FINANCIAL STATEMENT.. 

..70.49 

MULTITOOL BUDGET... 


SOFTCARD SYSTEM CARDS.... 

. .CALL 


VIDEX 

SALE PRICE 

UL-00 ULTRATERM ....... 


VT-600 VIDEOTERM 60 Hz. 

. 197.50 

VT-601 VIDEOTERM 60 Hz SOFTSWITCH. 

. 218.71 

VT-6Q2 VIDEOTERM 60 Hz SOFTSWITCH INVER . 

. 225.80 

PS-000 PSIO. 


ENH-FS-001 ENHANCER II, FUNCTION STRIP. 



MISC. ITEMS PRICE 

92P OKI DATA PRINTER .. $485.10 
NEC JB1260 MONITOR .... 112.50 
FX BO EPSON PRINTER ... .535 00 

KOALA PAD . 92.00 

AMDEK COLOR II MONITOR... 466.50 

HAYES SMARTMODEM 1200B (IBM PQ.. 42500 

HAYES SMARTlYtODEM 1200 (RS-2321 .. 49500 

IBM PC 256K, 2 FLOPPY DRIVES........... .. CALL 

BAUSCH & LOMB DM P-29 PLOTTER.... IMS 00 


MISC. ITEMS PRICE 

93P OKtDATA PRINTER .. * .812.70 
NEC JB1205 MONITOR ....177.50 
FX 100 EPSON PRINTER ,. .689 00 
PENCEPT IIMC PENPAD 320.. 850 00 


LEADING EDGE Personal Computer $2895.00com#* 

• 50% Faster than IBM PC! • 25SK • Clock 
• 2 Floppy Disk Drives * IT Hi-resolution Monitor 
* DOS , BASIC and Word Processing Software included! 


DYSAN DISKETTES (bo*** of to mhi sale price 

104/1 5Va" SINGLE SIDE, SINGLE DENSITY .... $31.20 

104/ID 5YY SINGLE SIDE, DOUBLE DENSITY.. .....32.98 

104/2D 5 W DOUBLE SIDE, DOUBLE DENSITY .. 38.99 

3740/1 W SINGLE SIDE, SINGLE DENSITY... 32.39 

3740/ID r SINGLE SIDE, DOUBLE DENSITY. 40.19 

3740/2 ET DOUBLE SIDE, SINGLE DENSITY... 40.19 

3740/2D 8" DOUBLE SIDE, DOUBLE DENSITY. 46.89 


GREAT LAKES (PEGASUS) HARD DISK SYSTEMS SALE PRICE 

10 MEGABYTE INTERNAL.. .. $1149.00 

10 MEGABYTE EXTERNAL. 1295.00 

23 MEGABYTE EXTERNAL. 1895.00 

40 MEGABYTE EXTERNAL. 2449.00 

65 MEGABYTE EXTERNAL. 324500 

140 MEGABYTE EXTERNAL. 4995.00 

TAPE DRIVE 23 MEGABYTE INTERNAL ... 950.00 

TAPE DRIVE 23 MEGABYTE STAND ALONE. 1249.00 


ORDERS ONLY 800-858-48W 
1NCAUF. 800-827-6662 


. COMMERCIAL BUSINESS SYSTEMS 

2858 S. ROBERTSON BLVD., LOS ANGELES, CA 90034 


INFORMATION 
(213} 559-0596 


Phone orders accepted on Visa and Mastercard only. California residents add 6.5% sales tax. No C.O.D. Actual shipping and handling charge added to all orders. 
Prepaid orders as fallows: Money orders or cashier's check-merchandise shipped upon receipt. Personal checks must clear before shipping. 20% restocking fee. 

Prices and availability subject to change. $100 minimum order. 


THE LITTLE BOARD® 

OEM — INDUSTRIAL — SCIENTIFIC 
SECOND GENERATION SINGLE BOARD COMPUTER KIT! 
4 MHZ Z80* CPU! 64K RAM! DOUBLE DENSITY! 


FREE CP/M* 2.211! 

A $139 VALUE! A FREE 
5-1/4 IN. CP/M 2.2 
DISKETTE IS INCLUDED 
WITH EACH KIT. 


A. & T. UNITS 
$349 





$ 295 °° 

(COMPLETE KIT} 


MINI-SIZE: 

ONLY 

5-3/4 x 7-3/4 INCHES 


FULLY SOCKETED! PERFECT MATE TO OUR ZRT-8Q TERMINAL BOARD, THROUGH SPECIAL ARRANGEMENT 
WITH AMPRO COMPUTERS, WE ARE PLEASED TO OFFER THEIR LITTLE BOARD® IN KIT FORM. 

FEATURES: 


4 MHZ ZBO CPU! 


DOUBLE DENSITY (5-1/4 IN.) FLOPPY CONTROLLER 


64K DYNAMIC RAM! 


CENTRONICS STYLE PARALLEL PRINTER PORT 


USES +5VDC @ .75 A. AND +12VDC @ SOMA 


TWO RS232 SERIAL PORTS 

1 1 

SAME SIZE AS A MINI FLOPPY 

1 

2732 BOOT EPROM 


Digital Research Computers 

(OF TEXAS) 1 

P.O. BOX 461565 • GARLAND, TEXAS 75046 - (214) 271-3538 


TERMS: Shipments will be made approximately 3 to 5 weeks after we 
receive your order. VISA, MC. cash accepted. We will accept CGDs with a 
S75 deposit. Balance UPS COD, Add $4.00 shipping 
USA AND CANADA ONLY 


LITTLE BOARD® 1 - AMPRO Z8Q™ - ZILQG CP/M™ DIGITAL RESEARCH (CA.) 


522 BYTE May 1984 
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“WE TURN AROUND FOR YOU” 

1 - 800 - 528-8960 

CUSTOMER SERVICE (602) 861-1141 • 10439 N. CAVE CREEK RD„ #111 • PHOENIX, AZ 85020 

All prices are tor cash, cashiers check or money order. Allow 3 weeks hank clearance for personal checks, C.O.D.'s, Visa/MC, and P.O.'s accepted at additional change. Frees subject to change. 

Reiurns tniisi have authorization number (call 602-861-1141), and are subject lo a restocking charge. 


TERMINALS 

Adds 


A~1 Green . 

$485 

A-2 Green ..... 

... 490 

Viewpoint 60 . 

... 619 

Hazeltine 


Espirit 1 ...... 

485 

Espirit II. 

... 540 

Espirit III .. 

... 735 

Qume 


GVT 102 Green ......... 

535 

QVT 102 Amber . 

... 550 

GVT 103 Green . 

... 840 

GVT 103 Amber . 

850 

Televideo 


910 + .. 

549 

925 . 

699 

950 .... 

... 899 

970 .... 

975 

Wyse 

Wyse 100 .... 

... 680 

Wyse 300 . 

4 1020 

Expirit 111... 

... 735 

Visual 


Visual 50 Green. 

... 599 

Visual 55 Green ......... 

720 

Zenith 


Z-29 . 

... 635 

COMPUTERS 

Altos 


580-10 ... 

3550 

586-10 .. 

. 6598 

586-14. 

7680 

8600-12 . 

8399 

Columbia . 

. Call 

Eagle. 

. Call 

Franklin . 

Call 

Pied Piper. . 

. Call 

NEC Portable . 

.. Cat! 

Northstar 


Advantage... 

. 2160 

Advantage w/5MB . 

3345 

Advantage w/15MB ... 

.4315 

Tele video Systems 


802H .......„ 

4210 

803 .. 

1815 

1S03 . 

2150 

806/20 ... 

4775 

800 A {user station) ... 

... 999 

Teleport. 

Call 

Zenith 

Call 


MONITORS 

Amdek 


Video 300 GREEN . 

129 

Video 300 AMBER . 

... 145 

Color 1 Plus. 4 . 44 ....... 

... 275 

Color II Plus. 

. 425 

BMC 


12" Green .... 

... 89 

12 ” Color. 

219 

NEC 


JB 1201 . 

.. 155 

JB 1260 . 

115 

Taxan 


12" Amber ... 

125 

Zenith 


1 2" Green Screen . 

... 95 

12” Amber Screen . 

120 


PRINTERS 

Comrex 


ComWriter 11 


Letter Quality. 

. $469 1 

C. Itoh 


Pro-writer 1 


{8510A) Par. 

339 1 

Pro-writer 


(851OA) Serial . 

439 II 

1550 Parallel. 

529 1 

1550 BCD SERIAL . 

589 1 

F-10 40CPS .. 

. 949 1 

F-10 55CPS. 

. 1269 I 

Daisywriter 


Daisywriter 2000 . 

. 999 1 

Daisywriter Cable ... 

.40 I 

Datasouth 


DS120 ... 

595 1 

DS180. 

. 1155 1 

DS220 . 

. 1590 1 

Diablo 


620 (25CPS/Serial) 

. 875 1 

630 (40CPS/Multi-F) 

... 1710 1 

Juki 


6100-18. 

....... 469 1 

Mannesman-Tally 


16QL ..... 

...589 I 

180L. 

829 I 

NEC 


3550 (For IBM PC) . 

1589 1 

3510 ....... 

..... 1365 

7710 .... 

.1890 

Qume 


1140 W/IBM Interface .1359 

1155 W/IBM Interface .1489 

Star Micronics 


Gemini 10X ..... 

. Call 

Gemini 15X .. 

Call 

Gemini 15 . 

.370 

Sliver Reed 


EXP 550 P . 

......575 

Transtar 


120 P ____ 

499 

315 Color Printer .... 

.499 

Sheet Feeders & 


Tractors . 

. Call 

NEW LINES 

IDS . 

Save $ 

Comerex . 

.... 359 

Riteman 


Portable . 

299 

SPECIAL PRICES 

Okidata . 

Save $ 

Epson . 

Save $ 

Toshiba (1351). 

Save $ 


FOR IBM PC 


IBM PC ... Call Save S 

AST Research 

Six Pak Pfus-“from ... $279 

Combo Pius II—from . 279 

Mega Plus—from .. 309 

I/O Plus—from .. 139 

Quad ram 

Quad link. 489 

Quadboard... 289 

Quad 512 Plus.. 249 

Quadcolor . 229 

SOFTWARE 

Lotus 

1-2-3. $319 


Mlcropro 

WordStar/MaiiMerge . 349 

InfoStar . 299 

SpellStar . 159 

CalcStar. 99 

Microetuf 

Crosstalk .. 105 

Microsoft 

Multiplan .. 159 

Ashton Tate 

dBASE il . 389 

Friday?. 165 

Ram Memory 

4164-150.59/9 per set 


J9S* r 

$ 63 °° 

Transient Protection With 
A Solid Reputation 


. ^ , General 
~f\Jv Semiconductor 
’ Industries, Inc- 



MODEMS 


Anchor 

Mark I (RS-232). 

Mark II (Atari) 

Mark Id (T) 99)... 

Mark IV (CBMPET) .. 

Mark V (Osborne) ................... 

Mark VI (IBMPC) .. 

Mark VII (Auto Ans./Aulo Dial) 

Mark XII (1200 Baud) .. 

TRS-80 CdOr Computer. 

9 Volt Power Supply .. 


S 79 
79 
... 109 
... 125 
95 
... 169 
...119 
. . 299 


Smartmodem 300 ......... 

Smartmodem 1200 _... 

Smartmodem 1200B. 

Micromodem l| ........._ 

Micromodem II Plus ... r „, 
Micromodem HE ............ 

Micromodem 100 . .. 

Smart Com II .. 

Chronograph ..... 

Novation 

J-Cat ..... 

Smartest 103 ... 

SmartCat 103/212 .. 

AutoCar ..... 

212 AutoCai... 

Apple Cat II... 

212 Apple Cat... 

Apple Cat 212 Upgrade 
Cat 

D-Car .... 

PC-Cat... 

U.S, Robotics 

212A Autp Dial 
Password .......... 


219 

609 

459 

265 

299 

269 

299 

89 

199 

99 
179 
399 
219 
549 
, 249 
569 
309 
139 
149 


.469 

375 


‘STRONG ENOUGH TO STAND ON 


ACCESSORIES 


5 l M" SS/DD .. 
5 1 /*- DS/DD 
Elephant 
5V SS/SD 
5 V SS/DD 
b'M” DS/DO 


bW Disk Head Cleaner . 

Koala Pad 

Atari ......... 

Apple...... 

IBM ... 

CBM 64 .... 

Kraft 

Joystick ______ 

Atari Single Fire .. 

Atari Switch Hitter. 

Apple Paddles . 

IBM P&ddles .. 

IBM Joystick . 

TG 

Atari Trak Ball ..... 

Apple Joystick ................. 

Apple Irak Ball .. 


S26 

36 


DISK DRIVES 

SVV 9409-DS/DD „.. 


Tanddn 

SV TM 100-1 -SS/DD 160K .... 
5V4 h TM 100-2A DS/DD 320K , 
TM101-4(96 TPI Quad Den) .... 
6’ TMB48-2( DS/DD) 1.2 MG 


5V4" FD200-5 (160K SS1DD 40TR) 
SV FD250-5 (320 K DS'DD 40TR) . 

Micro-Set 

A-2 (35TR).... 

A-40 (40TR) ....... 

A-70 (Quad) ....... 

Rana 

Elite 1 ....... 

Elite II ..... 

Elite III..... 

1000 ................... 


379 

. 150 
225 
.339 

400 

139 

195 

225 

269 

329 

249 

399 

509 

319 



LOCKING FILE CASE 

Can Stack, 

Hang on Wall, and 
Has Carrying Handle. 

SPECIAL 
190 


s 18 
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electronic components 


AUTHORIZED 

DISTRIBUTORS 



KENTUCKY 

MIS 

Lesngtcn 

Radio Bearnnic Equip. Co. 

Kansas Day. 

Louisville. . 

Heariikrt Etedromc Center 

nulla... 

Louisville. 

Pwrtess Bedroroc Equip. Co. 

Sedalia 

Paducah 

Warrnr, Gaito C ft 

LOUISIANA 

SpirngTieiil. 

aaton flauge . 

. Dwta Efoctromc Supply 

Billings. .. 

Baton. Rouge 

hdusmai Ben Supply 

Eczema™ 

Baton. Rouge 

Menard Efcctnxiiw 

Great Fait 

Covington.. 

.Elsoromc Man 

Great Fait. 

Grdda . . 

Reican Efocfrdiics 


Houma . . . 

. . . Pdican Etectramcs 

Grand bland 

KfliMier .. .. 

. . Hnalhkil Bwiraiic Caiitet 

Lincoln. . . 

LikeGhari& 

W.RE tnc. 

Lincoln. 

Metairie. .. 

ftteean Electronic Supply 

Norfolk. 

Meridian 

. Hooper Bedrmic Supply 

Omaba. 

New Orleans 

. ... Wm. B. Aflen Supply Go. 

Omaha. 

Shreveport. ■ 

Etocfrdw: Supply or Shreveport 


Shreveport. 

.. todiBiinal Eiedronc Supply 

Is Vegas. . 

Shreveport. . 

Southern Bectroncs 

Slidell. 


Edison. 


MARYLAND 

Fartffiwi 

Aberdeen 

Hym flectraitK 

Mantoi 

Annapdll^. 

Cflfflptrters, Etn 

Dcsan.. 

Battongre. 

. Heathkit Etedronic Center 

Trenton 

Beltsyufo 

Mark Electronics 

Vineland .. 

College Park . 

. EtSCfrteiiCS Pius 


Owtmcie 

Bamascu^ GEL 

Atamagondo 

Gen Burni* 

. . Raracto ur Maryland 

Urei . 

The Comm Cente r 


Lav ale . 

JAM Bertrams 

Altsany 
Amheret . 
EStiriaki. 

Rockville. . . 

HsalhkJt Elottranc Center 

Rockville 

flevpdo Eledrontes 

Buffalo. 

Sewraa Park 

.f uwoma Inc. 

Gommsck.. 

Surttand . . 

. Suburban Whalens 

HWTlEtl 

Twflpn 

Gaynesviie 0KtrwiH 

romini rinrs UnllmltHl 

nhaca 


Birmingham.. 


Birmingham 
Biritiingtiam.. 


Opeftiii. 


. Amenean Eledponic Supply 
. J LS Bertronacs 
Long's ttecuonfs 
. , Micrologic. Inc, 

. ... F liter DtslnbuEmg 
. todustrtal Efottronit $**pty 
W£W E leclr on is 

.Forbefi DfitfroniCs 

Hande/s Electronic Center 
. Sailhem Bodrwito Dorp. 
mscsiQosa fladio Parts Inc 

alasm 

Anchorage. . . Eleclrwih: Supply Cutiler 

Anchorage. . . Jtm Etactoiiic Company 
Anchorage. Wapadee 

ARIZONA 

L*rt ttsrasi City. ■ ■ &B&WKS MJ 

Siena Vista. GAS Electronics 

Tucson. Bmkhik City 

Tucsui , Heathkd Eledronic Center 

Yuma..Yuma -Etortroncs 

ARKANSAS 


Anahfrim 

Anaheim 


Buena F*ark 
CamptwH. . 
Chica... 
Chula Vista 
CJiUla Vntla. 
Ctearlilkp 
OfHEQfd 
Cormng, . 
Costa Mesa 
Covina. 
Cucamonga 
Cyptass. 
dawn 
El C^ri. 
Eureka. 


CAUFOHNIA 

Hesihhti Beorwnc Center 
RF, Eledramo 

. Goodlich ElflCmnidS 

. . Jay Kfim Electronics 
Al Lasher's EtortronHS 
Ford Elertrcmcs 
Healhlut Etoebormc Corner 
. Payte» Wholesale 
. . Lion Electrons 

.SsfJO Efflcft pules 

Ctearlaike Eledronics. 
Pacrltc Radio Supply 
Mor-Cal EWtpiwcs 
. M* Vac Eledronics. 
GSHi'AMGO tied. Supply 
AplBtlOPCS 

. &CJL EtodtomSi 

RaiaCymrf Consumer Elect 
.. .. Radio- snack 

Redwood Etocfrumcs 
Fontana ttectioras 


COLORADO (Continued) 

Oerivw.FrsbBtl'S Mtcrnetectj emits 

Denver Mountain Cam Machine 

Lakewood.DA Crump Ccl 

CONNECTICUT 

Aran..Hetehfcit Bednjnit Center 

New Hawn . Customized Computer Center 

Wallingford.Tran Tohti USA 

Westport . Cornputw Works 

DELAWARE 

NrtUtek. . . CompUlDflmJ 

mu Caslle.. .. Delaware Amateur Supply 
Wilmington LaracoJlateyate find® 

Wilininflcn.. Mem Products 

Wilmingiin Whdtesate Etedronks 

aoftioA 

Coral Gabtei Otson Electr-omes 

Oflanrater. . . Amateur Elector® Supply 

Fcrt Lauderdale . TecMron ErderpriMS 

Gamesvilki. Skipper Etedremits 

Hialeah Heathkii Electronic Center 

HoVyurDod. . Errico inc. 

JaLkSanvIllH. . Heathkil Bedromc Canter 

Miami OSon Etedromcs 

Orlando, . . . . . CAS Electronics 

Utwyeffc Stew A Bed. 
. LaTayalte fe*o 


Oakland Park 
PBnarfH Crfy 


lampa. . 


La Grange 


Pensacola Electronics 
Quad Efodronics 
Heathkk Decftwc Center 


GEORGIA 

A C M- Computer Mart 


Show Me Electronics 

.Show Me Beaiomcs 

Show Me Bedronics 
MONTANA 

. Conley Radio Supply 
Electronic Sendee Si Del. 

. Art's Bectromcs 
. . Bearit Cky Radio 

NEBRASKA 

.G,t.Etodronn3 

. Compute Systems Inc 
, Sroll Electronic Supply 
. Caaiwes Sun £ Hobby Shop 
Hedhiilt Etectrmic Center 
. Scott Electronics 

NEVADA 

. CBnii*y23 

NEW JERSEY 

Wtesm Electronic Supply 
Heathkil Electronic CedP 
. . Etedromc Wwd 

Healhkit Electronic Center 
Lafayette Radio Supply 
.LsaaWkuMiMt 

NEW MEXtCO 

Basm Electronics 
NEW YORK 

. Grtykjek Bectituncfi 
Healtikn Elpdnmie Center 
. . Otean Etec homes 

Radio Equipment Cwjt 
. Spartan Beetromes 
Hompll Bearorto 
Rad-Tronics 


Hair Moon Bay 
HariteCny 
Hawaiian Gantorm 


La Habra . 
La Mesa. 


LW Angeles. 
Mission Vieto 


Spaky ElKtromcs PmtI Gity 
tWuteomm Beqjpnra 
tedustrrtf Eledrsmcs o^_ 
Eagle Bedrtnics. ' 

Gill's Stereo riwwu 


Palo Atla 
Ralo Alio 
Pasadena.. 
Paso ReUIeL 


Socramemo 
Sacrsmenio. 
Salinas, . . . 

Sail Bkunn. 

San Carina 

San Uidgo. 

Sati FeitunUn, 

San Francisco 

San Jctf. 

San J ose,. 

San Lies Obaspti 
San Rafuel 
Santa Clara . . 
Salta Cnp. 

Santo Maria .. 
Santa Mari?. .. 
South Lake Tahoe 


Tonwice 

fuSUn 


Van Nufs. , 


Yuba City,. 


. . .. Carson Eledtunta 

. Pacite Hadro Exchange 
RadiolandArioitwood Elect 
... . AB.C. Etednmite 

Heahkjt Etectrpmc Center 
. Consumer Eledronics 
HeaHukii Etedrwic Center 
Healhkjt Etectronc Cwrter 
. inland EtoOronics 
. Pacific Radio 

.Zacte 

Coast ElKtrenira 
. Wby's EMromcs 

. . Cass BedrpniB 

. . Catou Ogilul 
Bucbooic Comer 
Radio Mart 
. d.S. Budranlti 
Zack Eledrixiics 
. , Cow Radio 
Mission BecPonra 
. Heathkit Bedramc Center 

. Radio Marl 

cal Radio £ TV 
. The Ratfin Piace 
. . , . Zacklt 

.Smsiu Radio 

Brura Bectmnics 
JAtt Outlet 
FtateP Shackr'Mira Mesa 
San Fernanda BwtromH 
Zack Electronics 
Ftermsuta Eled, Supply 
united Radio and TV 
Mid State Electronics 
, . Bectromcs Plus 

... Oigrim Pacific 

. Sante &w Efectronies 
. Caps Comiuuntotrtne 
Electronic Parts Scpennart 
Calpme Electronics 
. . Sunnyvale Beor-onies 
Signal Electronics 
. Turrana Etectiomcs 
MLC. Bectrwiic Supply 

.Zacklt 

.Thrifty Bretronics 

. Jt Electronics 
Whithei Bedronics; 
. Hfladikn Electronic Center 
Eleclrontc WarW 


A.C.M. Computer Man 
. Electron® Supply 
Coleman's Etechomcs 
. CAL Bedromra 


fotogsated Circuit Supply 
Heathkn Electrawc Center 


RJ M, Electronics 
.. A-G«n Supply 
Km*®! Electronics 
. Central Electronics 

ILLINOIS 

Bigitfll World, ten 
S8.AW. Electronics 
Bek's BodSilnicS 
Heathkit Electronic Center 
. . Howard Electronic Sales 


Univwsrty of llimiM SMkstoie 
Ltewnjr. Main Shed Computer 

Downers Grow. . Heathkd Electronic Cental 
Growto/li . Mdyer BettrCfinS 

Hanwy George Eteebwucs 

Molrase park . ... Olson BKtfnmcs 

Mouni Rdsped. . Tri-SMte Bechonic Sorp. 


MASSACHUSETTS 

Danwra Computei Electron® Consonants 

Limnton .. Td-Can tnc. 

PeoDaty Msflthkit EteMnpmc Center 

PidsMild. PitisNsifl Rabw Eqmpnient 

Won ham Computer Mart tnc. 

Wdtestey Hemtikit Etecirrmic Centei 


Jericho, 
Johnaan City 
Kingston 

Newburgh 
Utmitfk. . 
NnrVwt. 


MICHIGAN 


Chicago. 

Chicaoe. 


Chicago 


Alien Park.. 
Aw Arbor.. 
Radlfl Greek 
Gay City 


EtatnkL.... 
Easl Detroit 
Fenton 
Rett . .. 
Grand Haven 
Grand Hands 
Grand Rapids. 
Grand Rapids 
Grand Hapidte 


Rock tslaral 
SktAte.. 

South HdHaml, 


Lateyeti*- 
Muutae... . 
SouMi Bend 
GouEh Send. 
T-eroe Hante. 


Da yen part. 
DeeMointn. 
Bee Homes,. 


warren Radio Cp. 
Computer Store or Roddord 

Team EfoCtrLmeS 
illipute Computer 
n Becbpmc UiaL 


.Elei Mari 

Starmler Fbd ig 
. Chesterton Eledromcs 

.Hutch A Sm 

Counsel Etedromcs 
Hoahkit Electronic Center 
Wanran Radra Ctei 
. . Vbn'a Electronics 

.. . Pteroe Electronic 

Genesis Electronics 
- ■ Tv Supply Co 
hidustriat Electronics 

IOWA 

. Etedromc Supply, Inc. 

.Iteron Supply Co. 

, FLL5, Etechpracs 

Wmw Radio Oo. 

.Gifldld BrtHHl hit 

Radio Trace Supply 
KANSAS 


Lanaing.. 


Port Hurwi, . . 

Saginaw 

Samr Stair Shcwas 
StBring Heights. 
Tayter .... . 

Tajrtor 

Tijversa City.. . 


. LAG Eiectrtfiics 
Olson Ebctrwlts 
Wedenieyui Eted Supply 
. WSrai Radm 
Kinde Gistob oiling 
tJB Ekctrontf CtmneqtBn 
WestsKle Radio 
. A.F EtechnnlL Flails 
Bedronlc Rarte Co 
tteathlut Oectronic Center 
. SAS Electronics 
ttemhkit ftednsiu: Center 
To-County EJodranlcs 
Shand Etechwics 
K.S SectroiiiK 
Micro Wurid tec 
. Rothg J^rtS Inc 
. T&W Sectrwilcs 
Warren Radio 
Etrte A Bytes 
. . . r-Bchtrcrucs. 

Futtan Radio Supply 
Wanen Radio 
. Friton Radm Supply 
WMerwyer Elect Supply 
Nruwesi EKdruiucs 
Dteon Beetnmics 


Troy 


White Plans.. 
White Flams. 


Heaihfcir Electronic Center 
Unican Bodrumcs 
Graytock Etectrontes 
Groyteck Oedrorict 
Action Audio Inc 
Manhattan Etectromcs 
. . Taft Bectronlcj 
Groytock Bwctronitt 
BndnjniC SlOdfcrndn 
Heathkit Etectrorac Cento 

. . Otetm- Betlrmics 

Trojani EJectronic Supply 
Canute Oochorwa 
. . CompulS Gomel 


NORTH CAROLINA 

droewlMra . . Hagthkn Etedranic CSnter 

WlnslMi'Satem Trayer^YelwertDn Iik 

NORTH DAKOTA 

Fargo. . Katie A TV Eqmmwl 

Fargo. S/S EkcUauca 

OHIO 

Akron.Akron Bechdiic Stupid 

Akron . . Warren Rad® 

Bucynlfi Mtrad EteCIrCfite 

Canton, Becironic Center Inc, 

ClnCirnuIr Heaflhhk Electron*; Cento 

Qewland tfoatmul Electronic Cemler 

Cdumbus. Hatehkrt Efoctroibc Cdritrt 


Dover , 


Parma. 


TV. Specialties 
War-un Ftedn 
M. H Marim Co 
. .. Dlsdn Bflttlomts 

Superior Etectromcs 
. Linirtrsat Ainatknu ftadtd 
Hemhkn EteCtrorac Center 


Olson Electronics 
. HAG BedmAfi 
Mte Radm Supply 
Warren Radiu 
. Man TV Radm Elednc 
Etechomc Mari 
. Ball EfocKonics Co. 
Bectromic Supennariroi 
. . . Ekoonc WbiW 

Tel Van Bedrorac Supdy 
Tfaverse Oty Bed. Suppty 


Colorado Springs 
Cokxado Springs. 
Oenuer 


Kaisas City. Bedronic Steplus Sals 

Mission, . Heathkit Etectnmlc Center 

Sterna..Eteclrtsncs ted 

Shawnee Mission . Gurotein f, Assoc 

Topeka. . . . Carroll Radio £ TV Supply 

Wichita. . . . Amateur Bade Equipmera 

Wichita Lloyd's Hadki A Elex 

Wichita..FtSJCL Suppty 


MINNESOTA 

Etenwdji. .... Bem<)|i Etectronics 

dulutn. Nnrfliwust Radm ar DutUlh 

Hopkins- Hwttikh Becbwvc Center 

Minneapolis, Acme Eedraoes 

Saint Paul.Heathkit Boctromc Conlor 

Wtema.. Heuratha Bedron»£5 

MISSISSIPPI 

Biloxi__ _Hooper Bedronlc Supply 

Jackson . . . Bhngton BedlumC Simply 

{hchjrd. . CArforo Stthware 

Pascagoula. . Hoop* Electronic Supply 

MISSOURI 

HfidgoEun.Heathkil Etedrpnk: Center 

Cdumbio. . Shw kte Bedronics 

Ksnsas Gty. . . Suratein A Associates 

Kansas City. ... BecsiOftc Supply Go. InL 


Totedo. 

Toteflo. Warren Radio 

yraingaown . Gtsfln Eteardild 

Vft mgsiwvii Rots Rado Co 

OKLAHOMA 

tjktehuma City, TnCe WtirAesole aaqtronra 

OREGON 

Albany. . . Oregon Ham Saks 

Beaverton . . . Norvao Eleclrmld 

Crmrallrs. Eiedronc Super Store 

Curvailii Nurrac EtUdrOnics 

Gafaa.Norvac Electrodes 

Ikoillanfl.Fforiland Radio Supply 

Fkreeburq Raseburo Musical inslrLunem 

Salem.Computer Specialties 


RHODE ISLAND 

Cranston. .JahbOiir EletttOtliCl 

Pawtucket Jabbour Electronics 

Providence.Hope Etedromcs 

Warwick. Heathkit Electronic Center 

TENNESSEE 

Bristol.Shields Electronics 

ConconJ Natitmal Bedronits 

Cootawilit Wagnon's Stereo Center 

Dyorabrag. Warren Ftocw 

Kncxvilin. . Shield's Electfonlc Supply 

Sfemphia, . . . fliitir City Etedmnitfl 

Memphis. . Memptift Amateur Electronics 

Mempnis.Wsren Radi a 

Murfreesboro MurirBesburo Rado A Eted 

Murtetsboro. Stortdarrt Aute l^ris 

Nashvifls- . . . Write Wsmera TVto Cu 

Nastiwtle. Etedra DgL Cb 

ftik Hidge Mr. Ratio 

Oak Ridjje Natswal Etedronira 

SroyniA.Gefltef EtedrtniCS 

Tulianrima HAH Eiectromcs 

TEXAS 

Brcwruvilic Gaorpe's Btecriwuc Mm 

DalljL. . , Heathkit Eteclrwit Centei 

Emit.Trie* EtectoaiQ 

Fort Worth Hearthki! Electronic Center 

Harligeti. . George's Electronic Mari 

Houston . Herilhkil Electronic Chi* 

Lubbock. Trk» Etoctrames 

McAllen. . . Carles Franco Eledrtmics 

McAllen George's Eiedronc Marl 

ftehantoou Marim Wnnltsate Bectnjnia 
Rchardsflp Tnce Etedronica 

San Arilnmip . BUK BpdrOfilCS 

San Antonio Heathkh Electron® Center 

Waco LAM WhuiESalU 

UTAH 

Midvale Healhkit Bectromc Center 

Ogdon. Carter Suppty Co 

Provo Alpine Electronic Surety 

Sad Lake City. Best Ostnbubng 

Sain Lake Guy . Kimball Electrons 

Step Lake City Mouirttti Com OisltibuNig 

Sail Lake Guy . RA-ELCO Inc 

VERMONT 

Burlington. . . Greytock Eladrorocs 

&MX JurelBi.LES. Ubywtte Rarhn 

VIRGINIA 

Alexandria, . Htealhkit Eledrnnic Cnnlcr 

Arowndate Arcade Eledromcs 

Arlington.. . Arlington Bactmuc Whotesaters 

Htackntejru Scotty'? fiadto A TV 

CtrarintlBS-viilfi . Graves Eleotronlca 

Fa»s Church Cmasroad Bed WhctesaJara 
Hamsofibmg Bectricat wnutesaStrs 

Hntwwell BAG Etedroncs 

Lynchburg. Etecttouic Service Co, 

Horikilk . Awe Osar on is 

Norfolk Cain Ekdronk.? 

Norfolk . . -Pried Etectruno 

ftpchmood . . Aveu Eledronics 

Roanoke. Avec Elcctrama 

Viuima Efottromc Equipmeui Bank 

Virginia Beadi. Heathkit Eiedronc Center 

WeaffimfoE.E.SE 

WASHINGTON 

BeltevuE . . A0.C Communhattwri 

eEiiimham Cascade Etedrared 

Everett . A0C. Ccmmunicteions 

Hoquaro. Harbor fledronins 

ftonrmtKk. . CU EtoCfrcmc 

Kent . . ... Electronic 5upenu»t 

MOSna Laka., HpriTa BfctroniCS 

Olympia The Electronic Shop 

rasca . . . Radio Shark 

Pulimnn.HAD Etedromcs 

Utoitend.Hutliti Shuck 

Seahle . AB.C. CornminicMions 

Seattki. Amatora Radio Supply 

Seattle ... Electronic ScwV CP 

Seatbe. . . Hedthkil Etectienic Center 

Spokane.O.S.C. Sates 

Spokane Personal Computer 

Tacoma.. C£G Bectromc* 

Tukwita . Hnalhkil Badronic Center 

Vancouver. . Hoatfrhil Btctrcnic Center 

WEST VIRGINIA 

Blurts, Williams Eledromcs 

FanuionL.Ti 1 ^. BstdrailK 

Morgantown . . . Goroptfler Corner 

Morgantown . . Electro DSL Ctt 


tirexei mu. 

&te. 

faivtew 

Etaier , 
McKeesport 

Biilttodphia 
Philattefohia 
Fhounirvilte. 
ftttsburgh . 


Pwtsburgh.. 
Yurie . 


PENNSYLVANIA 

Left Eledronics 

.Com carter Cantor 

to. Sunns* Etedramc Dm 

toss Bedronlo DssL 
. Warren Ratfiq 

Ban Eteclronica 
Heathkit Etedromc Center 
. . . Barro fladm 

.Cwtrpriter Comer 

, Heathkit Electronic Center 

.Spectrum Etedrunica 

.. . Stevens TV £ Electric 

Hailhkrt Eteflranic Center 

. Rteburgii Computa Store 

Somh Hjlte Etectronies, 

.The Computer House 

.G.Y.C, Co. 


WISCONSIN 

Kenosha..Chester Bectromc Supply 

Milyraukee. , Amateur Bectronic Supply 
Milwaukee. . Heatitkil Electronle Center 

Mitwauksfi. . . Dtoon Eledronuts 

WYOMING 

Roa Spreigt.O.C, Bfidrants 

FOREIGN 

Gtwm: Agansi, Manon® Eledronics 

Guatemala .. Electronlca Pan Americana 
Panama . . Sgnilel 5A 

Fanamo . Tropelce SA 

Puerto flipoL Fto PBtTte Mopdiin|H«r Store 
Puerto Rice: Rio Petfras . Ra*o Shack 
Sm^apore .... Applied Digital Systems 
West Indieu: TriifiM. The HptfJy CdUTO 
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ft One-Stop Component Center, 

^ESfflfeaZSa O Oua//Yy Components C Over 680 Items Available From Our 600 
1355 shoreway ROAD O Competitive Prices Authorized JIM-PAK Distributors 

BELMONT, CA 94002 o Distributors Welcome O For information call (415) 595-5936 Telex #176043 



CONNECTORS AND 
ACCESSORIES 


DOUBLE ROW 
MALE HEADERS 

-Solder to PC boards for instant plug-in 
access * .025" square posts on a .1 Er x .10" 
matrix 

Part No. Description_ 

923862R 20 post double row male 
923863R 26 post double row male 
923864R 34 post double row male 

923865R 40 post double row male 

923866R 50 post double row male 


GENDER 

CHANGERS 



Used to connect 2 cables which have the 
same gender 

Part No 


JRSIVT-M Connects 2 male (DB25P) 
cables 

JRSF-F Connects 2 female (DB25S) 
cables 


D-SUB CONNECTORS 



SOLDER-TYPE CONTACTS 

Part No. Description_ 

DE9P 9 Pin Plug 

DE9S 9 Pin Socket 

DE9H Hood for DE9 Series Connectors 

DA15P 15 Pin Plug 

DA15S 15 Pin Socket 

DAI 5H Hood for DAI5 Series Connectors 

DB25P 25 Pin Plug (Meets RS232) 

DB25S 25 Pin Socket (Meets RS232) 

DB25H Hood for DB25 Series Connectors 

DC37P 37 Pin Plug 

DC37S 37 Pin Socket 

DC37H HoodforDC37SeriesConnectors 

DD5GP 50 Pin Plug 

DD50S 50 Pin Socket 

D D50 H Hood for DD 5 0 Seri es Con necto rs 


MICRO CHARTS 



Instant Data on the Most Popular 
Computer and Microprocessor Parts 

* Fully decoded data 

“ Compact 8 V' x 1 1" size 
- Durable credit card plastic 

* Clear and concise two-sided tables for: 
Full instruction set, disassembly, ASCII, 
base conversion, pinout & much more... 

Part Wo. _ Doacriptkm _ 

MLZ80 Z80 CPU 

ML6502 6502 (65XX) 

ML7400 5400/7400 TTL Pinouts 

ML8080A 8080A/8085A 


JE750 4-Digit Fluorescent 
Alarm Clock Kit 


r $ ^ 


.B8..98 j 

. 


The JE750 Alarm Clock Kit is a versatile 12- 
hour digital clock with 24-hour alarm. The 
clock has a bright 0.5 high blue-green 
fluorescent display. The display will auto¬ 
matically dim with changing light condi¬ 
tions* The 24-hour alarm allows the user to 
disable the alarm and immediately re¬ 
enable the alarm to activate 24 hours later. 
The kit includes all documentation, case 
and wall transformer. Other features: flash¬ 
ing colon, alarm tone 500Hz once per sec., 
10 minute snooze alarm, am/pm indicator* 
Size: 6¥e ,J L x 3V4 ,r H x 1WD. 

Part No. JE750 Kit 


Insulation Displacement 
Connectors 


Dip Plug 
Connectors 

Fart No, Description 



609-14 14 Contact Dip Rug Connector 
609-16 16 Contact Dip Plug Connector 
609-24 24 Contact Dip Plug Connector 
609-40 40 Contact Dip Plug Connector 


Socket 

Connectors 


Mates 2 rows of .025" sq< dia. posts on 
patterns of .100" centers. 

Fart Ho. Description __ 

S20 20 Contact Socket Connector 

S26 26 Contact Socket Connector 

S34 34 Contact Socket Connector 

S40 40 Contact Socket Connector 

S50 50 Contact Socket Connector 


Card-Edge 

Connectors 



Mates with doubi e-sid ed 1/16" PC board 
with contact fingers on .100" centers. 

part No, Description _ 

C20 20 Contact Card-Edge Connector 
C26 26 Contact Card-Edge Connector 
C34 34 Contact Card-Edge Connector 
G4G 40 Contact Card-Edge Connector 
C50 50 Contact Card-Edge Connector 


D-Sub 

Connectors 


Part No. 


Description FLAT CABLE CONTACTS 


CDE9P 

CDE9S 

CDA15P 

GDA15S 

CDB25P 

CDB25S 

CDC37P 

CDC37S 


9 Contact Plug 
9 Contact Socket 
15 Contact Plug 
15 Contact Socket 
25 Contact Rug 
25 Contact Socket 
37 Contact Rug 
37 Contact Socket 


DATA BOOKS 


fart No. Description 


210830 Intel Memory 
210844 I ntel M ic roproce sso r 
30001 National CMOS 
30003 National Linear 
30005 National TTL Logic 
30009 Intersil Data 
30013 Zilog Microprocessor 



DIODES 

CRYSTALS 


rrs 


CENTRONICS 

& Solder Type 
Insulation Displacement Type o 

Description 



SPEAKER 

1-3/16" Square • 5/32" Thick 

8 Ohm • .40 Watt 

* Stainless steel diaphragm ■ Ultra Slim 
- For alarms* music sounds, telephone 
equipment, computers, speech aids, etc. 

Part No. TS30S 

[1 

|jf JOYSTICKS J 

Part No, Description 

ta 


TRANSISTORS 

CEN36M 

36 Contact Male- Insulation Displace, 

SOCKETS 

GEN36F 

36 Contact Female-Insulation Displace. 

57-30360 

36 Contact Male - Solder 

KITS 

57-60360 

36 Contact Female - Solder 

SWITCHES 

RESISTORS 


INSULATION DISPLACEMENT 

LEDS 


CABLE ASSEMBLIES ||pV 

HEAT SINKS 

fart No._ 

Description 


JS1OOK 10OK Linear Taper Pots (with knob) 

JS150K 150K Linear Taper Pots (with knob) 

JVC-40 40K Video Controller in case (w/knob) 


KEYBOARDS 

WIRE 

SPEAKERS 
TOOLS 
CORDS 
SOLDER 
IDS 
BOOKS 
CAPACITORS 
and mors... 


820-36 

S26-36 

S34-36 

840-36 

850-36 

S20-6-S 

820-16-S 

S26-18-S 

S50-18-S 

DB25P-10-P 

DB25P-10-S 

CEN36M-5 

CEN36M-5-F 

CEN36M-5-M 


20-pin 36" Single-End Socket 
26-pin 36" Single-End Socket 
34-pin 36" Single-End Socket 
40-pin 36 IH Single-End Socket 
50-pin 36" Single-End Socket 
20-pin 6" Double-Ended Socket 
20-pin 18" Double-Ended Socket 
26-pin 18" Double-Ended Socket 
50-pin 18" Double-Ended Socket 
25-pin male 10 r Double-Ended Plug 
25-pin male 10 r 26-pin female 
36-pin Centronics 5 f male 
36-pin Centronics 5 r male to female 
36-pin Centronics 5 r male to male 
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—MODEMS— 

'Signalman MARK XII $249.95 
1200/300 Baud Auto Dial/Ans 
Hayes"* Compatible 

‘VOSKMODEM 300 Baud! 59.95 
Limited Offer/FREE Source Memb. 

*The Computer Phone Book$9.95 

*The Complete Handbook of 
Personal Computer Comm. *12.95 

—COMPUTER— 

Sanyo MBC-550 S845 

Order: (800) 235-6646 OP 555 
Calif. (800) 235-6647 OP 555 

VISA/MC ACOM Electronics 
Add 3% Dept. 120 
Shipping 4151 Middlefield Rd. 
Add 2% Palo Alto, CA 94303 


Circle 14 on Inquiry card. 


12 Bit A/D Convertor 

FOR YOUR APPLE- 

m 

AD1GB 16 CHANNEL $299” 

* IRQ OR NMI INTERRUPT 

* EXTERNAL START CONVERT 

* HIGH SPEED - 25,000 CONV./SEC 

* 7 VOLTAGE RANGES 

* PRECISION SAMPLE & HOLD 

Bolt On Signal Conditioning 

FITS INSIDE APPLE 

A16G $79” 

* 16 OP AMPS- EACH WITH 
SEPARATE GAIN & FILTERING 



A8D from $149” 

* TRUE DIFFERENTIAL INPUTS 
*2 to 8 CHANNELS 

* SEPARATE GAIN EACH CHANNEL 

Hollywood Hardware fBISJ 989-1204 

6842 Valjean AW ' Wf b a registered 

Van Nuys. CA 91406 


Circle 201 on Inquiry card. 



1-800-328-3472 for prices and infor¬ 
mation. Dealer inquiries invited. 
C.O.D. and charge cards accepted. 
All order* shipped from stock, within 24 
hour*. Coll toll FREE 



3564 Bolling View Dr. 

White Bear Lake. MN 55110 

l -0OO-3 ZB - 3472 

MNCaH Collect 1-612-770*0485 



Heath 

Users 


Double Your 
5%" disk storage 
capacity without adding a drive. 


Get twice as much from your H88 or 
HS9 microcomputer. Our F DC-880H 
floppy disk controller, in conjunction 
with your by” drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double¬ 
sided. single and double-density. 8" and 
5 Y” drives — simultaneously. 

Ot 

C.D H. Syttemg Inc, 

Controlled Data Record Ins Systems Luc. 

72 L0 Clainnoni Mess Blvti h San Diego, CA 92111 
(619) 560-1272 


Circle 71 on inquiry card. 


COMPUTER PRODUCTS-GUARANTEED 


SAVE UR TO 50% 

■COMPUTERS 

MittOOpDnmWK) 

Cdspfcu, iagfc, North Siw. Sanyo and more 

PRINTERS 

tnos.oo 

Cell 

Brother HftlS (Lflti&r Quality) 

Br^her HR-25 (Utter OiaHtyj 

‘MONITOR 

MM.00 

JTflS.X 

TgjanGrw 

Tuan A Tiber 

Itfirtfi ZVMlE£A4torvG0i« SCfWfl. Amber 

Zmihi ZVM123Mton-Glai* Screen, Grew 

Zflnii ZVM135 RGB Hi Ret Color 

ACCESSORIES 

S12S.00 

3129-00 

1119.00 

1119,00 

WB9.M 

ftrntif Stand SW * 21W x 13 $30.00. 5W n 15 x 13 
Rtf-Top Diskettes File (bows tOCj 

MuHi-Cokif Duality DisjceBBB, SSOD 122.00, OSDD 

3M, Vemetrn end more-|5tt"in 

4 SOFTWARE_ 

135.00 

$34.95 

$20.00 

Call 


PflactoWOQ |WfP. Spoil, PiwNsd, List 1%, Spdfll m.W 
PMchpst (GL, AR, AP) £23 SM 

Peachtree Axounting-GL Aft, AP, Imvnoiy CmEral, 

Payrce. job Coaling 0»,W*K 

‘TTUMKG COURSE JW HANDBOOK_ 

USUS 1*2-3, dBASE II. Wordstar, Accounting and other* lES-Wti. 
Everyman's Database Pnmar (Book) IH.fe 


aitimany mare 

MANY 0TH51S, AT LOWEST PRICE, PHONE OR WRITE 



8660-D Miramar Rd Suita 266. San OiMQ. CA 92126 
(619) S6frG823 - Phone order full rebate 
Mastfl'cardiVliV Add 3^. Shipp-ng i Handling S315. Cal-* fl« Kid 
5% Sa*s Tu All Product! Munufectunir Gurmttad. 


Circle 227 on inquiry card. 



Circle 350 on Inquiry card. 



APPLE COMPATIBLE 


Disk Drive .$150.00 ea. 

Controller Card.$35.00 ea. 

Computer Case. $55,00 ea. 

Keyboard .$ 70,00 ea. 

(Numeric and Function Keys) 
Switching Power Supply . $49.50 ea. 

Joystick (Heavy Duty) . , . , $17.50 ea. 

Slim Fan .$ 25,00 ea. 


Prices for dealers in quantities of 25 or more. 
End Users Inquiries welcomed, 

ELECTRADE CO. (408) 946-2541 

780 Trimble Rd, Suite 605 
San lose, CA 95131 


Circle 156 on inquiry card. 


Programmable 

Communications 

T RANSLATOR 


The PCM 00 IS A CONFIGURABLE IN-LINE 
RS-232 PROTOCOL AND DATA TRANSLATOR. 
The PCI-100 CAN PROVIDE: 

* Terminal or printer emulation 

* DEC OR IBM SYSTEM COMPATIBILITY 

* MACRQ-FUNCT10N KEYS 

* "TyPE“AH£AD p and data buffering 

* Baud rate conversion 

* Handshake protocol translation 
tE.G, CT5/RTS, XON/XQFF) 

The PCT-100 is configured using a 
built-in Communications Translation 
Language. Programs can be easily 
entered & edited from any ASCII device. 

PCT-100-PCB tPCB ONLY) _S 289 

PCT-100-ASM (PCB w/ case)..! 339 
PCT-5 12-MOD [POWER SUPPLY).$ 59 


J\!tS0 


Method Systems incorporated 
19751 South Lake shore Boulevard 
Euclid, Ohio 44119 
C216) 531-0404 


Circle 258 on Inquiry card. 


MEM O R Y CORP 

Flexible Diskettes 


Lite Tim* Warrant* - 100% Certified 

33% Stronger Jacket . .Longer Ufa 

High Donally Qxlde.Better Performance 

FACE CASE. , Protective Sfcrape 

Low Coat-. 


5W* $160 

siiNtiLt mi T | eachi 

siaae fiENSirr 

U U» HVHUPHIHb 

re I-* Rk» 

SP ME 

mil* t-iwkip* 

WMLJSH1N& 

5V4” $T89 

'-.iKHFaiPF T I each 

DOU8L E DENSITY * 1 ’ 

4R TPI *. .-un RI*JG 

Pac**i) I0p* Soft Pm* 

BULK *17|) 

S JS D MSR, 

w-mlwrino 

5V4” $94 

DOUBLE SiQE ' 

LKHJBiE (jensn> 

4«j FPtW^UB FtaMU 

**C*B<f 'O p»r Se* fKP 

l 

& m 

Wtirfa E n.NlofM 

Wf HUB RING. 


iJfLTYFHKJ P/HCES 

Free shipping in continental USA G&tl tor 
quantity discounts We accept money orders, 
certified checks, VISA and MasterCard. Persona; 
checks accepted hut take two weeks to clear 
hank. N.D. add 4% 

Software Services m 

132S-25th SL S, Suite H 
Fargo. ND 59103 

1- 



-800-634-2248 


Circle 358 on inquiry card. 


























































74LS00 


74LS0Q 

.60 

74LS166 

2.50 

74LSC1 

.60 

74LS160 

1 35 

74LS02 

60 

74LS169 

1-35 

74LS03 

60 

74LS170 

2.50 

74L5D4 

.75 

74LS173 

1 50 

74LS05 

.75 

74LS174 

1.50 

74LSO0 

.75 

74LS175 

1 50 

74LS09 

■ 75 

74LS161 

2,50 

74LS10 

.65 

74LS190 

1-45 

74LS11 

.75 

74LS191 

1 45 

74LS12 

.75 

74LS192 

t.35 

74LS13 

95 

74LS193 

t.35 

74LS14 

1 25 

74LS194 

1 45 

74LS15 

.75 

74LS195 

t.35 

74LS2Q 

.60 

74LS196 

1.35 

74LS21 

.75 

74LS197 

1.35 

74LS22 

.75 

74LS221 

1 35 

74LS26 

.75 

74LS240 

1 05 

74LS27 

.75 

74LS242 

1 05 

74LS26 

.75 

74L5243 

1 85 

74LS40 

.75 

74LS244 

2 25 

74LS42 

.95 

74LS245 

3.95 

74LS4S 

95 

74LS247 

1 65 

74LS51 

60 

74LS248 

1 65 

74LS54 

.60 

74LS249 

1.65 

74LS55 

.60 

74LS251 

1.75 

74LS73 

.95 

74LS253 

1.75 

74LS74 

M2 

74LS250 

S 50 

74LS75 

,95 

74LS259 

295 

74LS76 

.95 

74LS260 

1.15 

74L370 

,95 

74LS261 

3.75 

74LSB3A 

1.15 

74LS266 

1.35 

74LS65 

1.25 

74LS273 

1.75 

74LSB6 

.75 

74LS275 

4 95 

74L590 

.95 

74LS279 

.95 

74LS92 

.95 

74LS203 

1.25 

74LS93 

.95 

74LS290 

1.25 

74LS95 

■95 

74LS293 

1.25 

74LS96 

1.25 

74LS295 

1.65 

74LS107 

,75 

74LS29S 

1.65 

74LB109 

.75 

74LS323 

4 95 

74 LS113 

.95 

74LS324 

2,15 

74LS114 

.95 

74LS347 

255 

74LS122 

1.05 

74LS340 

2,55 

74LS123 

1.35 

74LS352 

1.65 

74LS124 

1.35 

74LS353 

1.95 

74LSI25 

.95 

74LS363 

1 95 

74LS126 

.95 

74LS365 

1 25 

74LSI32 

1.35 

74LS366 

1 25 

74LS133 

.95 

74L5367 

95 

74LS136 

.95 

74LS366 

95 

74LS13B 

1 10 

74LS373 

2.50 

74LS139 

1.10 

74LS374 

495 

74LS145 

1.75 

74LS375 

1-25 

74LS140 

1.75 

74LS377 

t.95 

74LS151 

t.25 

74LS378 

2.55 

74LS153 

1.25 

74LS385 

1.95 

74LS154 

1.70 

74LS379 

2.55 

74LS155 

1.25 

74LS366 

1,25 

74LS156 

1.35 

74LS301 

3,95 

74LS157 

1.25 

74LS390 

2,55 

74 LSI 58 

1.25 

74LS393 

2.55 

74 LSI 69 

1.25 

74LS395 

2.55 

74LST61 

1.25 

74LS424 

3.95 

74LS162 

1 25 

74LS640 

3.95 

74LS163 

1.25 

74LS668 

2.75 

74LS164 

1 65 

74LS645 

495 

74LS165 

1.25 

74LS670 

2-50 



74LS69Q 

2.50 




74S00 

74S0Q 

75 

74S02 

75 

74S03 

75 

74S04 

75 

74S05 

75 

74S06 

95 

74S09 

95 

74S10 

95 

74S11 

95 

74515 

95 

74S20 

95 

74S22 

95 

74S30 

95 

74S32 

95 

74S30 

1 95 

74S40 

95 

74S51 

95 

74S64 

95 

74S65 

95 

74S74 

1 50 ; 

74SS© 

1 25 

74S112 

1.25 

74SH3 

T.25 

74S114 

l 25 

74S124 

3.65 

74S133 

95 

74S134 

1.25 

74S135 

1 65 

74S136 

2.25 

74S138 

1.95 

74S139 

1 95 

74S140 

1.26 

74S1S1 

1 95 

74S153 

1.96 

74S157 

1 95 

745158 

1.95 

74S160 

2.95 

745161 

3.95 

74S163 

395 

74S174 

2 25 

74S175 

2.25 

74S1S5 

3.55 

74S194 

2 55 

74SI95 

2 55 

74S196 

2.55 

74S225 

7 75 

74S240 

2 95 

74S241 

2 95 

74S242 

3 95 

74S243 

3 95 

74S251 

2 25 

74S253 

2 25 

74S257 

t 95 

745250 

t.95 

745260 

1 25 

74S280 

2 95 

74S283 

3 95 

74S207 

3 95 

74S288 

3 95 

74S289 

4.95 

74S373 

3 95 ; 

745374 

3 95 

74S387 

3 95 

74S471 

7 95 

74S472 

7 95 

74S473 

7 95 

74S474 

9.95 

74S470 

9 95 


7400 SERIES CALL FOR PRICE 


MOS 

EPROM 

STATIC 

RAM 

270B 

5.95 

2101 

2 95 

2716-450 

3.95 

5101 

4 95 

2732-450 

5.95 

2114-450 

1.95 

2732-250 

6 95 

2114-200 

2.15 

2764-450 

7 95 

2147 

A 95 

2764-250 

9.95 

6116-4 

5 75 

2764-300 

9.95 

6116-3 

6.75 

27120-250 

25.95 

6116-2 

7.95 

TMS2516 

4,95 

6116LP-4 

6 75 

TM52716 

7.95 

6116LP-3 

6.95 

TMS2532 

5.95 

6116LP-2 

6.95 


SOUND 

CHIPS 

76477 2.95 
76409 8-95 

AY3-091Q B 95 
AY3-S912 IS.-95 


RESISTORS 

V* WATT 5% CARBON FILM 
FROM 1 OHM TO 10M OHM 


I JOYSTICK 
FOR 

APPLE 11 



GENERAL PURPOSE BOARDS 

BLANK BOARD - HOLES ON 100" GRID, No ETCHED CIRCUIT 
EXCEPT CONTACT FINGER 



No. Contacts 

Size 

Contact Canters 

Price 

P 441-1 

22/44 

4 5" x 6" 

156" 

9 95 

P 442-1 

22/44 

4,6" x r 

156" 

10.95 

P 721-1 

36772 

4.5" * 6" 

100" 

9 95 

P 722-1 

36/72 

4 5" * 9' 

100" 

1095 


D- Subminiatuhe CONNECTORS 


n 

Solder Cup 

High! Angle PC Mounting | Hood 

u csc f i ption 

Pin 

Socket 

Pm 

Socket 

Grey 

Black 

Part No. 

DXXP 

DXXS 

RDXXP 

RDXXS 

DXXCGY 

DXXC 

Contacts 9 

206 

2-65 

3 90 

3,20 

T.S5 

.— 

t5 

2 06 

3.60 

3 70 

5,40 

1.65 


26 

2 60 

3-25 

4.50 

4.60 

1 55 

1.25 

37 

4.75 

7.10 

9 40 

10 95 

2 95 

.— 

io“1 

6.00 

9.25 

— 

— 

3.50 

*— 


MODEMS 

SIGNALMAN MARK 1 “ RS 232C. 300 BAUD. DIR CONN 

VI IBM COMPATIBLE 300 BAUD 

DIR CONN . AUTO ANS/DIAL 
MARK VII RS 232C. 300 BAUD. DIR CONN 

AUTO ANS/DIAL 
MARK XII RS 232C 300/1300 BAUD. DIR 359 00 

CONN , AUTO ANS/DIAL 
ADAPTER HSVAC lo 9V DC 


89 00 
199 00 


139 00 


IBM PC SMARTMOOEM 12000. Plug-m 
SMART COM II COMMUNICATIONS SOFTWARE 
SMART MO DEM 300. AUTO ANS/DIAL 300 BAUD. RS232 
SMART MODEM 1^00. AUTO ANS/DIAL 1200 BAUD. RS232 
SMARTMODEL Ms. 300 BAUD. AUTO ANS/DIAL. Plug-in 
SMARTCOM 1 COMMUNICATIONS SOFTWARE 


9.00 

449 00 

99.00 
199 00 
475 00 
279.00 
79 00 



BARE BOARDS 


P 25 * 45 

2.5" x 4 5 L 

250 

P 45 x 65 

4 5’ x 6 5" 

495 

P 45 x 05 

4.5 H x 8 5" 

6 50 

P 45 x 170 

4 5" x |7.0" 

11 95 

P 05 * 170 

B 5 J| K 17 0" 

1995 


S- 100 BOARD <5.3 J ' x 10 > HOLES ON 10CT GRID 


P 100-1 

P 100-2 
P 100-3 


Blank Board 
Horizontal Busses 
Vertical Busses 


15 95 
22 95 
22 95 


EDGE CARD 
CONNECTORS 


PIN 

PIN 

PIN 

PEN 


WW 

ST 

WW 

ST 


4 95 
2 95 
595 
6.95 


WIRE WRAP WfRE 

WIRE KIT m 59 95 


200/3". 250/3 5" 100/4", 4 5". 5". 6” 

WIPE KIT 42 $24.95 

250/2.5" 4,5". 6". 50073", 3.S". 4" 
100/5.5". 6". 6.5". 7- 

SPOOLS AVAILABLE iN RED. BLUE. 
VELLOW AND SLACK 

50' 3.29 

100' 4.30 

250 7 25 

500 13 20 

1000- 2195 

IC SOCKETS 


WW 

= WIRE WRAP 



1 - 99 

too 

8 PIN WW 

55 

45 

14 PIN WW 

65 

55 

15 PIN WW 

65 

55 

10 PIN WW 

09 

79 

20 PIN WW 

1 00 

90 

22 PIN WW 

1 15 

t 05 

24 PIN WW 

1 19 

l 09 

23 PIN WW 

1 45 

1 35 

40 PIN WW 

1.89 

1 69 

LP = 

LOW PROFILE 


0 PIN LP 

12 

10 

14 PIN LP 

14 

.12 

16 PIN LP 

16 

14 

18 PIN LP 

10 

TS 

20 PIN LP 

20 

26 

22 PIN LP 

20 

24 

24 PIN LP 

30 

26 

20 PIN LP 

40 

32 

40 PIN LP 

40 

36 

64 PIN LP 

4 10 



Tel: H800)-821-3628 


D- SUBMINIATURE CONNECTOR JUMPERS 


25DP36 

25DS36 

25DP36D.P 

25DP600R 

25DS36DS 

25DS60OS 

25DP36D5 

25DP60DS 


36 

36 

36“ 

60" 

36" 

60" 

36" 

60 r 


Single Male 
Single Female 
Male to Male 
Male lo Male 
Female lo Female 
Female lo Female 
Male lo Female 
Male to Female 


1200 

T2S0 

1896 

19.95 

16.95 

19.95 

16.95 
19 95 


FLOPPY DISK DRIVES 


FOR APPLE II & lie 


Shugarl 

SA455L 

& r 320 KB 

High 

209 00 

Panasqmcs 


320KB 


209 00 

Toshiba 


320KB 


209 00 

Tandem 

TM100-2A 

320KB 


209 00 

FOR APPLE M AND lie 




Ha n-dwe II 

HD-40 

S'Af 

Full High 

175 00 

Ha ndwell 

HSO-60 

5'/*” 

High 

105 00 

MONITORS 





Taxan 

12 in 

green 


130.00 

Tax an 

12 in 

amber 


135 00 

Taxan 


color momldr 

Vision 420 

550 00 

Taxan 


color moniiot 

Vision 111 

500 00 


16K RAM CARD 

Compelibie with 
DOS 3 3 CP/M 
Visicaic, pascal 

1 VP WARRANTY 


$39.* 


Apple ll/lle 
Compatible 
Disk Drive 

$175. 00 

CONTROLLER 
CARD $49* 


Speedy EPROM 
Programmer 
for Apple It 
$149.°° 

Programming 2716, 2732, 
2732A, 2764. 27120. 
2516, 2532. 2564 
m 30 seconds, software 
conlrol programming, 
no addilional 
hardware required. 

U/V EPROM ERASER 
General Industries 
S37.S0 


SUPER COOLING 
FANS For APPLE 
WITH SURG 


$39* 5 


FOR IBM P/C 

MULTIFUNCTION 
BOARD WITH 

12BK. 2 Serial Port. 

1 Parallel Port, 
Real Time Clock 

S399,™ 


Color Graphic 
Display Card 

$270™ 


64K MEMORY 
EXPANSION KIT 
tor IBM/PC 

$52, 55 


Joy Stick 
for IBM P/C 

$35.™ 


8087 

MATHEMATICS 
CO-PROCESSOR 
$199, 00 


TERMS Por shipping include S2.QQ Tor UPS Ground or $3.00 for UPS Blue Label Air. 
Items over 4 lbs require additional shipping charges $10.00 minimum order, 

IBM is a Trade mark qI International Business Machines Corporation Apple is a Hade 
mark of Apple Computer 

Price is subject to change without notice. 

V(800) 021-3620 

Handwcllcorp 


4962 EL GAMING REAL ■ 


LOS ALTOS CA 94022 * (415) 962-9265 
TXL 171947 HANDWELL LTOSl 


BYTE May 1964 527 
























































Electronic 

Circuit 

Analysis 

* AC and DC analysis 

* Very fast, optimized machine Language 

* Worst case, sensitivity analysis 

* Sweep component values 

* 64 Nodes 

* Compare circLLits 

* Log or linear sweep 

* Full File handling 

* Full editing, error trapping 

* Frequency response, magnitude and phase 

■ Complete manual with examples 

■ Transmission lines 

* Complex y parameters 

* Available for CP/M, MSDOS. TRSDOS 

* Price - £150.00 

Tatum Labs 
P.O. Box 698 
Sandy Hook, CT 06482 
(203) 426-2184 


Circle 374 on inquiry card. 



6600/01/05/^ ml cfoprocei$o r 
software development tools for PD Ml 
VAX, IEFM or other mainframes: Cross- 
Assemblers, High-level Language 
PL/W Compilers, Linker, and 
Simulators, 


wintek Corp 


6800 Family 
Cross-Software 


IV I V r l 1 V V 1(01 3°^ Sl'»l 
11 In ■ Balk LOlpystte, INT 47904 


Circle 406 on Inquiry card. 


FREE SOFTWARE 

SENT THE PUBLIC DOMAIN I 

User Group Software isn't copyrighted, so no fees 
to payl 1000 a qf CP/M and IBM software 
programs in COM and source code to copy 
yourself 1 Games, business, utilitiesL All FREE! 

CP/M USERS GROUP LIBRARY 

Volumes 1-92, 46 disks rental — 545 

StG/M USERS GROUP LIBRARY 

Volumes 1~90, 46 disks rental-$40 
Volumes 91-154. 30 disks rental-$40 
SP£CfALf fJent alt SiG/M volumes for $75 

IBM PC-SIG (PC DOS) LIBRARY 

Volumes 1-100, 5%" disks 499-50 

MOST FORMATS AVAILABLE! SPECIFY, 

Public Domain User Group Catalog Disk 95 pp. 

[payment in advance, please) 

Rental is for 7 days after receipt, 3 days grace to 
return. Use credit card, no disk deposit. 

Shipping, handling & insurance-97.SO per library. 

(619) 941-0926 information, 

{6191 7274016 anytime order machine 

Have your credit card ready! 

Public Domain Software Center 


P-J.S. Go* 

393 S. Sante F® C 
VEsta, CA 92083 


AMEX 


Circle 313 on Enquiry card. 


: BASF 

DISKETTES 


BASF Diskettes at compe¬ 
titive price. Cali TOLL FREE 
(SOU) 2354137 for prices and 
Information. Visa and Master 
Card accepted. 



1P0 FoolhiE! 81 ud 
San Luis Obispo CA 
93401 | In Cal call 
(K051 543-1037 I 


Circle 305 on Inquiry card. 



C LANGUAGE 
PROGRAMMERS 

c-ay scant* 

C COMPILER 

c-window™ 

The complete c language source level 

program Siting and debugging tool, 

• Single step by c source line 

• Set breakpoints at line numbers. 

* Display and alter variables by symbol 
name, using c expression syntax 

* No more print! or assemble/ level 
debugging! 

c-window™ is a support package for 

the c-syatwrw C COMPILER for 

8086/8006 based systems. 

Contact: 

c-«ystem* Fullerton, CA 92634 

P.D Bax 3253 714-637*5362 

TM c-systems 


The Statistician 


CPM IBM-PC 
TRS-DOS XENIX 


Multiple Regression 


Ridge 
All Subsets 
Backward Elimination 
Time Series Analysis 
Descriptive Statistics 
Transformations 


4 Survey Research 

* Nonparametncs 

* X-Y Plots 

* ANOVA 

‘ Random Samples 
' Data Base 

* Search 8 sort 
" Hypothesis tests 


Please call TOLL FREE 

1-800-334-0854 (Ext. 814) 


Q 


for more information 
or write: 

Quant Systems 
Box 628 

Charleston, SC 29402 
VISAM/G Accepted 


Circle 325 on inquiry card. 



The Dysan quality difference is 
yours to try with advanced produc¬ 
tion techniques that assure every 
diskette to be 100% error-free. 
PLUS! if you call, write, or utilize 
reader service in response to this 
ad—well send you our full-range 
catalog of computer supplies with 
Special Offers good for further sav¬ 
ings on Dysan diskettes and many 
other quality products. 

LYBEN COMPUTER SYSTEMS 

1250-E Rankin Dr., Trov. Ml <18085 
phone: (5151 589-5440 

Simply #1 in Service & Reliability 


DISCOVER THE DYSAN DIFFERENCE 


Circle 243 on inquiry card. 


CONVERSES COMPUTER 


AT LA6TI 4 FULL IMPLEMENTATION ur Ihe original E LIZA program is 
Iw (NSilatJ*! to uh year rniptiCompuiar I 

Created i! MfT m i«6a. ELIZA ft hs trecomn ihe wurlrj 4 mwr cetefcrelad 
srtiliciAl inleUiutricfi demanaEiatwn prag^am ELIZA n a non-dlreclive 
Cmvcituhci juiai wltu ortfllyics if*eft rnsternum as you (ypM d <n arm Ihen 
responds wWi her own comment or ques^on -snd hpr remsrii* jm 
eHton jrrsflj irmly approptiata! 

tjfriiyrviu is tun on a large manttrarTH. ELIZA has never tjatoie been 
tvu ladle to OBnonfll computer unere eacepi m greatly Tirlppod down 
wisidub locking the BaeMNicaHoA which made Ihe anginal program eo 
iMAnmo 

Newt our new mtcrocompulBr verupn KJMOS^ing Ehp FULL |»w4f and 
range qI a unresaidn ol me odgmal la doing offered aE the introductory 
price cf only l?5 And II you wool Ip 1>nd oul how she doaa l! Cor leach 
har in dn nvnraJ will include lh* CUmplale SOURCE PROGRAM lor 
only 120 additional 

Order *out copy of ELIZA loday and you h never again wonder how Id 
nUtf&rid *h*fl ydu h«r *om*cna say “OkAy, ler a see what (his com¬ 
puter ot yaura can actually da r 

ELIZA JS AVAILABLE IN THE FOLLOWING FORMATS: 

1 su men drift iof the 4a K Apple It. ll Phd. lie nr 111 
125 tor Proncied Wr*ioe-t45 to* Appteaolt Semite Utfii on 


S 5S iftcn diift. for most CP,'M Uased computer^ ispecity computer I 
125 lor ELIZA cowr-145 With Mierosoli &a£IChBO Source 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 

921 North La Jolla Avenue, Dept 6 |- 
Lera Angara, CA B0O46 

^ 1 ^ (2i3>eS£-:'3£0 (2T3i65*.Bai4 iWfiV 

«C, VISA and ciwcira accepted l- 1 


Circle 162 on inquiry card. 


Circle 45 on inquiry card. 






































Apple Country Ltd. has your Number for 

ROCK BOTTOM 


mm 




m 


1 - 800 - 222-2602 


MONITORS 

AMDEK COLOR I PLUS 309.95 
AMDEK. COLOR II PLUS 454-95 
AMDEK COLOR IV 019-95 
AMDEK VIDEO 300 (GREEN) 139-95 
AMDEK VIDEO 300 (AMBER) 154.95 
AMDEK. VIDEO 310 t AMBER) 174.95 
BMC 12” GREEN 89,95 
BMC 13“ COLOR 249-95 
BMC 13 <h RGB AP2 COLOR 379.95 
BMC 13" RGB IBM 449.95 
COMREX 9 M HI-RES AMBER 119-95 
COMREX 13” COLOR W/S0UND 209-95 
COMREX 12" H1“RE5 AMBER 139-95 
COMREX 12” HI-RES GREEN 134-95 
COMREX 12” Hl-RES LT GRN 134-95 
COMREX 13” RGB COLOR 274.95 
GORILLA 12" AMBER 99.95 
GORILLA 12" GREEN B9.95 
NEC 12" HI-RES GREEN 154.95 
NEC 12" ECONO GREEN 109.95 
NEC 12" LQ-RES COLOR 294-95 
NEC 12" AMEER SCREEN 164-95 
NEC 12" COLOR - IBM . 439-95 
PRINCETON GRAPHICS HX-12 519.95 
SAKATA 13” COLOR 294-95 
SAKATA 13” RGB COLOR 549.95 
SAKATA SUPER RGB 749.95 
SAKATA 12" GREEN 119.95 
SANYO CTR-70 HIRES COLOR 629.95 
SANYO AUM-255 25” RGB 799-95 
SANYO DMC-6500 13" RGB 419-95 
TAXAN 12" GREEN 129-9$ 
TAXAN 12" AMBER 139.95 
TAXAN RGB VISION I 329.95 
TAXAN RGB VISION III 464-95 
TAXAN RGB 420 IBM 549-95 
ZENITH 12” AMEER 119.9$ 
ZENITH 12" GREEN 99,95 
ZENITH RGB ZVM-135 COLOR 524.95 
USI 9" AMBER PI-4 129-95 
USI 9" GREEN Pl-t 119-95 
USI 12" AMBER Pi-3 144-95 
USI 12" GREEN PI-2 129-95 
USI 14" LO-RES COLOR 309.95 


ANCHOR MARK I <R£-232) H4.95 
ANCHOR MARK II (ATARI} 04.95 
ANCHOR MARK VII [RS-232) 119.95 
ANCHOR MARK XII (RS-232) 209.95 
ANCHOR VOLKSNODEM 64.95 
HES MODEM VIC-C64 54-95 
NOVATION J-CAT 119.95 
NOVATION 212 AUTO CAT 624-95 
RIXDN R212A 12QU BAUD 429,95 
SMARTCAT 103/212 429-95 
SMARTCAT 103 199-95 
SMAR.TMODEK 3 00 BAUD 219-95 
SMARTMODEM T200 BAUD 404-95 
SMARTMODEM 1200B - IBM 449.95 
US ROBOTICS AUTODIAL 212 499-95 
US ROBOTICS PASSWORD 379-95 


PRINTERS 

ANADEX DP-950TB 
AN AD EX 0^96258 
ANADEX DP-9620B 
ANADEX HP-6000 
ANADEX DR-GSOOTR 500CPS 2529.95 
APPLE IHAGEWRITER 
CENTRONICS 352 DP 
C-IT031 AID DAISY WHEEL 
C-3TOH 851 DSP 
C.ITQH BSaDBP 
C.ITQH B510 ECF COLOR 
COMREX CR-tT DAISY WHEE-L 499.95 
DAISYWRITER 2009 4BK 
DELTA-10 
DELTA-15 

EPSON PX-80 W/TRACTQR 
EPSON PX-100 F/T 
EPSON MX-100 F/T 
EPSON RX-00 
EPSON RX-80 F/T 
GEMINI 10X 
GEMINI 15X 
GORILLA BAN ANNA 
IDS MlCROPRISM 400 
IDS PRISM 132 
JUKI 6100 PRINTER (P} 

MANNESMANN TALLY MT1&0L 
MANNESMANN TALLY Ml’ 10 0 L 
MANNESMAN TALLY SPIRIT 
NEC 3550 SPINWRITER-IBM T999.95 
OKIDATA MIC ROLINF 80 
OKIDATA PACEMARK 2350S 
OKIDATA PACEMARK 241 OP 
OKIDATA PACEMARK 241 OS 
OKIDATA B2A W/DKIGRAPH 
OKIDATA B3A W/QKIGRAPH 
OKIDATA 04P 
OKIDATA 04S 
OKIDATA 92P 
OKIDATA 93P 
OKIDATA 93S 
PANASONIC P1O90 
PANASONIC P1091 
PRINTMASTER (DAISY) 

PROWRITER I (S510P) 

PROWRITER II (1550P) 

£UME SPRINT 11/404 
SANYO PR5500 DAISY WHEEL 719.95 
SILVER-REED 550 DAISY 
STAR POWER-TYPE DAISY 
STARWRITER DAISY WHEEL 
TOSHIBA P-1350 LP 
TRANSTAR 31$ COLOR 
TRANSTAR T2DP 14CPS 
TRANSTAR 130P 10CPS 
TRANSTAR 140P 40CPS 
M1CROBUFEER[EPSON RS232) 
GRAEITTI CARD (APPLE) 

GRAPPLER + (APPLE) 

M1CROBUFEE RII 16 K(APPL E) 

PKASO PRINTER I/F{APPLE) 

WIZARD BPO 16K (APPLE) 

WIZARD SOB 16K (APPLE) 

OTHER PRINTERS AVAILABLE 


10991 

► 95 

1299. 

.95 

1179. 

,95 

2299. 

■ 95 

2529. 

,95 

LOWU 

2229. 

.9$ 

569. 

.9$ 

499 • 

,95 

949 

.95 

579. 

.9$ 

, 499. 

,95 

1129. 

,95 

539. 

.95 

669. 

.0$ 

529. 

,0$ 

719. 

,95 

4E9. 

,0$ 

324. 

,95 

3B9. 

,95 

299. 

.95 

439. 

,95 

189. 

.95 

429. 

.95 

1459. 

.95 

464. 

.9$ 

639. 

,95 

879. 

.95 

349. 

.95 

1999. 

.95 

270 , 

,95 

2329. 

.95 

2569. 

-95 

2639. 

.95 

379. 

,95 

664. 

.95 

1099. 

.95 

1199. 

.95 

484. 

.95 

709, 

.9$ 

394. 

.95 

334 

.95 

394 

,95 

1439 

.95 

364 

.95 

599 

.95 

1439 

.95 

. 719 

,95 

749 

.05 

409 

.95 

1139 

■ 9$ 

1749 

.95 

499 

.95 

46 4 

.95 

679 

.95 

1329 

. 93 

) 129 

-95 

89 

-95 

119 

-95 

) 154 

-95 

) 139 

,95 

139 

-95 

199 

,95 


APPLE lie STARTER SYSTEM 
APPLE MACINTOSH COMPUTER 


LOW) | 
LOW 1 I 


COMMODORE 64 COMPUTER LOWU 

COMMODORE 1541 DISK DRIVE LOW1i 
COLUMBIA VP PORTABLE 2599.95 
COLUMBIA 1600-1 COMPUTER2949- 95 
IBM—PC COMPATIBLE SYSTEM 
12BK, 2-DS/DD DRIVES, KEYBOARD 
WITH COMPLETE SOFTWARE PACKAGE 

EAGLE PC PLUS-2 SYSTEM $399.9$ 
120K, 2-DS/DD DRIVES, 
MONITOR, EAGLEWRiTER. MS-DOS, 
EAGLECALC, 5. CP/M-86 
EAGLE SPI AIT-11 2799.9 5 

EAGLE SPIRIT-XL 3999.95 

PORTABLE 128K EXPANDABLE TO 
64DK ON BOARD r 1 320K FLOPPY, 
ID MEGABYTE HARD DISK, IBM 
COMPUTABLE KEYBOARD, 2 SERIAL 

1 PARALLEL PORT, MS-DOS 2.0 r 
MONOCHROME MONITOR, CP/M 06 

NEC APC-H01 2239.95 

NEC APC-H02 2799.95 

NEC 8201 COMPUTER 649.95 

SANYO 550 COMPUTER 819-95 

SANYO 55$ COMPUTER 1124.9$ 

ZENITH IBM COMPATABLE 2849-95 
ZENITH W/1Q MEG DSK 3999.95 

WILDCAT STARTER SYSTEM 1349,95 
APPLE II COMPATABLE SYSTEM 
64R, DETACHABLE KEYBOARD, 

2 APPLE COMPATABLE DISK DRIVES, 
HI-RES 12" AMBER MONITOR, 

RBG 6 COMPOSITE COLOR OUTPUT, 

2 CPU'S IZ-BG A t 6502), 

80-COLUMN CARD & JOYSTICK 

ZORBA PORTABLE COMPUTED 999-9$ 
BUILT IN 7" GREEN SCREEN, 

2 DS/DD DISK DRIVES, PS-232, 
PARALLEL, IEEE488 BUS, KEYBOARD 

EMULATION MODE FOR OSBORNE I, 
KAYPRO II,XEROX 020,DEC W-180, 
CROMEMCO 520, TELEVIDEO B02 
AND MANY MORE! 

WORDSTAR,MAILM£ RGB,CALCSTAR, 

C-BASIC, CFM 2.2, H-B0 

ATARI HARDWARE 

ALIEN VOICE BOX 99.95 

KOALA PAD TOUCH TABLET 77.95 
RANA 1000 SS/DD W/SFTW 369.9$ 
TRAK AT-D2 SS/DD 4 TURBO 419.95 

DISKETTES 

SS/SD ELEPHANT 16.95 OPUS 17.95 
SS/DD ELEPHANT 19-95 OPUS 20-95 
DS/DD ELEPHANT 25*95 OPUS 26-95 


APPLE HARDWARE & SOFTWARE 

4TH DIMENSION DRIVE-ONLY 214-95 
4TH DIMENSION DRIVE+CTRL 299-95 
ALS CP/M CARD 334-95 

APPLE-CAT II MODEM 284-95 

BANK STREET WRITER 49-95 

BUFFERED GRAPPLER4 199-95 

d-BASE II (REQ Z-90) 499-95 

HAYES MICROMODEM He 234-95 

MACH II JOYSTICK He 34*9$ 

MACH III JOYSTICK He 41.95 

MASTERTYPE 29,95 

MiCROBUFFER II* 16K (P) 199-95 

PFS;FILE 89.95 

PKASO/U PRINTER I/F 139-95 

PREMIUM SOPTCARD He 384-95 
QUADRAM 84K80COL CRD lie 124-95 
VIDEX VIDEOTERM W/SFTSW 239.95 
VIDEX ULTRATERM 294-95 

IBM 

HERCULES GRAPHICS CARD 389,95 
KOALA PAD TOUCH TABLET 119.95 
KRAFT JOYSTICK 49.95 

MICROPRO- PRO PACK 419.95 

MICROSOFT SYSTEMCRD 2$6K 479.9$ 
MICROSOFT MOUSE 139.95 

MOUSE SYSTEMS PC MOUSE 219.95 
QUADC H ROME MONITCH 589.95 

QUAPLINK APPLE EMULATOR 519-95 
QUADRAM QUADBOARD I 64 K 299.95 
QUADRAM QUADCOLOR I 229,95 

RANA DS/DD DISK DRIVE 274-95 
STB SUPER I/O MULTIFUNCT 184,95 
TG JOYSTICK W/TOGGLE 44.95 

TRANSEND P-C- MODEM 1200 439,95 
VERSAWRITER GRAPH TABLET 249-95 
WIZARD SPOOLER P/S T6K 249-95 

COMMODORE 64 

CARDBOARD/5 5 SLOT EXPAN. 64.9$ 
CARD? GRAPHICS INTERFACE 69,9$ 
DATA20 Z-30 VIDEOPAK 229,95 
DELPHI‘S ORACLE DATA BASE 09,95 
PISKBY 34-95 

DONKEY KONG 34.9$ 

EASY SCRIPT64 34-95 

EASY SPELL 64 34-95 

FLIGHT SIMULATOR II 39-95 

HOME ACCOUNTANT 54-95 

HCMSWORD WORD PROCESSOR 49-95 
JOUST 35-95 

KOALA PAD TOUCH TABLET 79.95 
MERLIN 64 ASSEMBLER 35-95 
MSD-SD1 DISK DRIVE 399-95 


MULTIPLAN 
OMNI-CALC 
PAPER CLIP W/P 
PAC-MAN 
POPEYE 
ROBOTRON 
S.A*M. 

SARGON II 
VOICE BOX 


74-95 

34.95 
64,9$ 

37.95 
39-95 
37,95 
44-95 
27.9$ 
84,9$ 




( * 


We will try to meet or beat any advertised price! 
CALL US... WE CAN HELP! 1-800-222-2602 

For technical assistance, order status and California calls (619) 765-0239 
Apple Country, Ltd., P.0. Box 1099, 2S02 Washington St., Julian, Calif. 9203G 

Terms: Wo accept American Express, No extra charge for Visa. MasterCard, Cashier s Check, v' 

personal check (allow 2 weeks to clear) Shipping fit Handling: 5% ($5 min.).: APQ FPO Alaska J f**t*l'*~** * 

Hawaii & Monitors 5% ($1G min.) Foreign orders 15% ($15 min ) Ail items are new with r ^ f\f£**+* / 

manufacturer s warranty Prices are subject to availability fit change without notice Purchase order * " y 

must include check. California residents acid 6% sales tax Send $1 (good toward first purchase) for 
new fall catalog ^ 

Apple Country, ltd. is a DISCOUNT MAIL ORDER HOUSE for the micro computer industry 
and is a California corporation not affiliated with Apple Computer Inc. Apple is a trademark of Apple Computer tnc. 


.cairn™ 
V tea. J 


Circle 39 on inquiry card. 







IBM PC/XT COMPATIBLE 


Computer Case. ,1140.00 

Keytromc Style Keyboard...1160.00 

PC 66 Watt Power Supply. 1150.00 

XT 100 Watt Power Supply.$190.00 

PC/XT Bare Board ..$ 90.00 

Shugart SA455 320KB Floppy Disk_$185.00 

Shu gut SA712 10MB Hard Disk.1675.00 

Shugsrt SAGOS 10MB Hard Disk.$475-00 

Hard Disk Controller. .1350.00 

Floppy Diak Controller w/Serial, 

Parallel, Game Ports £260.00 

Color Graphic Card -. $210.00 

Monochrome Card.$225.00 


OEM/DE ALER INQUIRIES WELCOME 
ELECTRADE CO* (408) 946-2541 
780 Trimble Rd* p Suite 605 
San Jose, CA 95131 


Circle 116 on inquiry card. 


Circle 157 on Inquiry card. 




Solve your dbc probtema* t»y 100% aurface 

Med Dyean iaiM Al orin ahippcd 
fawn etock, wfaNn 24 hour* Call to! FREE 
(900} 2354137 for price* and faikenMon. 
\faa and Ha mm Card accepted. 



Circle 305 on inquiry card. 




SPECIAL' 



We re bringing in the New Year with 
specials on quality 3Wi information 
processing products, including: 

* DISKETTES • MAC L TAPE 
• DATA CARTRIDGES 
PIUS! specials on many other pro¬ 
ducts In our full-range discount 
catalog of computer supplies, call, 
write, or utilize reader service to 
obtain your FREE catalog of 1984 m 
specials. 

LYBEN COMPUTER SYSTEMS 

1250-E Rankin Dr., Troy, Ml 4S083 
Phone: 1315) 589-3440 

51mply #1 In Service & Reliability 


Authorized Distributor 
Information Processing Products 


Circle 244 on inquiry card. 



A word lor this Punch/Reader Combo is .. 


Speed? Model 510 punches paper tape al I TOcps. 
reads at ISOcps. This rugged machine tS computer 
compatible qftermg R523ZC current loop parallel 
inpuls. The ASCIMoBaudot code conversion per¬ 
mits direct keyboard entry for Tetex/TWX trarnsmis 
sion. Plus: 255 character storage 75-9600 baud 
rate. 5-8 level lape slock. ADDMASTEfl CORP 416 
Junipero Serra Dr.. San Gabriel. CA 91776 * 213i 
285 1121 




J COMPILER 

for 8080/8085/Z80 

Nt-vv version 4 ^ thi k s. f miptli-r is 
avjiLibtn now! 

Thi? object iode ts COMPACT 
Lind is FASTEST in itilHTH < tompih rv 

Our "Su'vn" program runs in 
3,0 sntoHils (*LimJ.ird) 
and 6.2 scHrjnfis (ih|4imi/udi 

(5m 1 January m i liYTI pp 283-1261* 
prk n $500 (I OK )dpaiil 


for pamphle! wile: 

P.O.Box SOS STA. CRUZ 
CA. USA 051167 

ttv tu/ther fnfatmaltan ccrnUct. 

LSI JAPAN CO, LTD. 

2.24-9 vcnroci SM*uta 4[(J TOKYO nsi! Wan 
PHCl«£[lBJ*7*-2427 


THE OFFICIAL 
NUMBER TO CALL 
TO FIND OUT 
MORE ABOUT 
THE UNOFFICIAL 
APPLE LOGO: 
617 - 492-8816 


Terrapin’ 

The Logo People 

Terrapin , inc. , 330 Green Street, 
Cambridge. MA 02139, (617) 492-8816 


Circle 378 on inquiry card. 


Stepping-Motor Driver Box 
with on board BASIC in ROM 

Controls Motion from any CRT or Computer 


Circle TZ on inquiry card. 


Circle 242 on inquiry card. 


155 on inquiry card. 


HOOKUP AND GO! 
Provides all required power 

Drives 4 motors at up to 5 amps par winding 
while sensing 8 limit switches 

STEPPING-MOTOR TIPS COOKBOOK: $8 
with 3-0 software & schematic 
BIG STEPPER: 

Parallel Version $495 /card only $195 
Smart Version (RS232) $850/wnh BASIC $965 
Centre Computer Consultants. (814} 237 4535 
P0. Box 739, State College. PA 16804 


3 D X.YJJ Motion 


Circle 18 on Inquiry card. 


















































fompuPro 

A GOP00(/r COMPANY 

SYSTEM 816/A A&T 
SYSTEM 816/9 AST 
SYSTEM 816/C’ AST 
SYSTEM 816/D 1 AST (80SS) 

SYSTEM S 16 /E* AST {60000) 

TO ADD 40 Mb H.D TO SYSTEM 816 


$3,999 

$4,999 

86.399 
$9,899 

96.399 
42,475 


S -100's 40Mb HAHD DISK SUBSYSTEM 
W/DISK 3 Si CP/M 80 & 86 


92.895 


too nous system -burn in" 

[ ’XEROX ON-SITE SERVICE WHERE AVAILABLE 

CPU Z 6MHz A&T $229 

CPU 0085/08 A&T 9349 

CPU 8080 IOMHi A&T 9569 

I CPU 86/87 5MHz A&T 9739 

CPU 68K W/MMU OPTION A&T 9629 

CPU B8K 10MH* CSC 9600 

RAM 17 64K STATIC A&T 9349 

RAM 16 64K STATIC 8&16 A&T 9389 

RAM 21 1 28 K STATIC 8&16 A&T 9699 

RAM 22 260K STATIC B&16 A&T 41.229 

M-DRIVE/H 51 2K RAM-DISK $895 

INTERFACER 3 0 SERIAL A&T 9409 

INTERFACER 4-3 SERIAL/2 PARALLEL 4319 

SYSTEM SUPPORT 1 A&T 9319 

DISK 1 A&T 9 349 

DISK 2 A&T 8' H.D. CNTRL 4559 

I DISK 3 W CP M 80&96 9559 

I 6 SLOT MOTHERBOARD W/TERMINATION 999 


MORROW 


|MD2 SYSTEM W/MDT60 TERMINAL 

AND TALLY SPIRIT PRINTER 91.699 

I MD3 AS EQUIP. ABOVE 9 1 r 999 

1 MD3—MDCP88266 SYS. AS EQUIP ABOVE W/ 
0008 CO PROC & 256K RAM UPGD. 42.399 
|MD11 SYSTEM AS EQUIP ABOVE W/CP/M 3.0, 
12BK RAM, DSDD FLPY AND 11Mb H.D. 42,746 
|MOP-3 PORT SAME AS MD-3 W/5X7 SCREEN 
& DETACH K,B. & TALLY SPIRIT PRINT 91.999 



A vl hi It* roinputET sVtflrni #in hih* fittlr Ikjsi? w 

|2 MODEMS, MX80 PRINTER, 2 SSOD 6” DR VS., 
CP/M, FANCY FONT, MONEY MAESTRO. 
CBASIC, MBASIC, PERFECT FILER. SPELLER. 
WRITER. CALC CALL 

ALSO W/DUAL 5" DSDD DRIVES CALL 

ALSO W/8083 CPU, 320K RAM. MS-DOS CALL 


COLUMBIA 


S-100 

ESTABLISHED 1977 


SALES 800 - 528-3138 

TECHNICAL 602-991 -7870 
MODEM ORDERS 602-948-1387 
TELEX: 16 5025 FTCC SEC PHX. 


D RT ABLE 1600- V P W/ A LL S O FTWAR £ 92.495 
?ESK TOP 1600-1 W/KEYTRONiCS 6160 K.B 
& CRT CONTR. |MON, NOT INGLQ.) 42,596 
KEYTRONICS 6160 KEYBOARD/ IBM-PC 4109 

JEFFERSON B 
ELECTRIC 

Litton 

|RUE SINE WAVE, 100% BATTERY OPER. W/NO 
1 SWITCH OVER. BYPASS STATIC SWITCH 
| 750 WATTS 15 MIN. #370-811-100 41,675 

1 HR. W/AUXILIARY BATTERY 4149 

400 WATT W/LVC 
l STAND BY POWER 
r MORE THAN 1 HR. $400 

Circle 340 on inquiry card. 


S-100 DIV./696 CORP. 
14425 North 79th Street 
Scottsdale, Arizona 85260 




FOR IBM-PC 


TIM EM ASTER WITH BATTERY BACK-UP 
DYNAMIC MEMORY 266K 
1*1 MATE 266K, SERIAL. PARA. CLOCK 
CAPTAIN SAME AS 1*f MATE W/304K 
GRAPHICS MASTER HI RES RGB 
IEEE 483 BOARD W/SOFTWARE 
5Mb H.D. CARTRIDGE INSTALLS IN P C, 
33Mb FIXED H.D. W/5Mb REMOVABLE 
CART. IN AN EXPANSION CHASSIS 
LAB MASTER W/MANY OPTIONS AVAIL. 


Cromemco 


DPU W/63000 AND Z30 CPU'S 
256K2 DYNAMIC MEMORY BOARD 
D+7A DIGITAL/ANALOG INTERFACE 
SCC 2-80 SINGLE CARD COMPUTER 
8PI0 8 PORT PARALLEL INTERFACE 
64 FDC FLPY CNTLR. /TANDON DRVS 
C-10MP PEAS. COMP. W/MJCROPRO 




4101 

4342 

$412 

4557 

4521 

4367 

41.496 

44.121 

4746 


9692 

41.127 

*257 

4431 

4257 

4518 

*2,084 


*237 

*424 

4467 

448 

436 

4247 

4469 


QUASI-DISK RAM-DISK W/512K, ON-BD. LED S 
FOR DRIVE STATUS, 8 ” SSSD INSTALL S.W. 
SAMPLE BIOS FOR ANY CP/M SYSTEM, LOGIC 

WRITE PROTECT, DMA COMPATIBLE $896 

512K EXPANSION MODULE 4636 

BATTERY BACK-UP W/ PWR. SUPPLY 9169 

64K CMOS STATIC RAM BOARD 
2K WINDOW SELECT,. 150 n a RAM, MWRITE, 
BANK SELECT, EXTENDED ADDRESSING, 
SOCKETED. JUMPERABLE PHANTOM, 

CAN USE 2716 EPROMS 4409 

MFIO ALL-IN-ONE I/O HQAHD 
IEEE 696/S 100 STD., 3 ASYNCH. SERIAL. 
INTERNAL BAUD RATE GENERATOR, 2 PAR ALL., 
REAL TIME CLOCK W/BATT,, PROGRAMMABLE: 
0 LEVEL PHJORITY INTERRUPT, WAIT 
STATES. ALARM 4469 

SERIAL OPTION BOARD 925 

CENTRONICS OPTION BOARD *39 

STD. PARALLEL OPTION BOARD 425 


EP128 128K EPROM BOARD 

VB3A 80x24 DISPLAY VIDEO BOARD 

VB3A 00x60 DISPLAY VIDEO BOARD 

VB3A-S CP/M COMPATIBLE B” DISK 

Kfll prototyping BOARD 

1/04 2-SERIAL/2-PARALLEL I/O BOAHD 

1/08 8-SERIAL I/O BOARD 


maxell 


rrswKTinr 

FD-1 8 ” SSDD *36 FD-2 8 " DSDD *39 

MD-1 6 " SSDO *23 MD-2 6 ” DSDD *35 

MO-200 [96 TPI| 5" DSQD *43 

Cicntral Sun lio inductor Industries Inc, 

5 CJUflpE J] CD MPHNY 

TRANSIENT VOLTAGE/NOISE PROTECTOR (§) 
6 FT CORD, 6 OUTLETS, CIRCUIT BREAKER. ^ 
ILLUMIN ON/OFF SWITCH #120 6 K 6 *75 


printers: 


DA1SYWRITER 2000 W/48K 
OKIDATA 92 
OKIDATA 93 

EPSON MX, RX, & FX IN STOCK 
TALLY MT160L 
BROTHER HR-15 SERIAL 
BROTHER HR-26 SERIAL 
TALLY MT180L 

TALLY 'SPIRIT' N.L.Q. ® 80 C.P.S 


9993 

*439 

9729 

CALL 

*595 

9509 

9819 

4819 

4299 


FULL DEALER SUPPORT 
VISIT OUR SHOWROOM 
Hr*. 9:00AM - 5:30PM M-F 


: terminals: 
;& monitors: 


FREEDOM 100 TERMINAL CALL 

FREEDOM 200 TERMINAL 
{EMUL TELEVIDEO 950 & ADM 31 } CALL 

TAXAN RGB 420 (IBM LOOK-ALIKE] 4495 

USI AMBER 12*' HI RES MONITOR |20MHz} 4119 
QUME QVT102G *629 

QUME QVT102A *545 

WYSE-50 14". 132 COL., EMULATES TVI 910, 

920, 926, ADDS-VP & HAZELTINE 1500 *525 

PR INCETON GRAPHICS HX12 HI RES RGB 4485 
ZENITH ZVM-136, 13 INCH, HI RES RGB 4505 

ZENITH Z2B 4895 

COMREX CR6500-Y. HI RES, P-39 *126 


:disk drives: 


S-100 r S DMA 5Mb REMOV. CART, W/5 Mb FIXED 
WINCH. H.D, W/CABINET, P/S, ALL CABLES, 
CNTLR.. & OPER, SYS, DRIVERS <2.395 

DMA SUBSYSTEM SAME AS ABOVE 
FOR IBM PC 42,395 

S-100 S DUAL QUME 242-QUANTUM 40Mb H.D. 

SUBSYS. W/DISK 1 &3 & CP/M80&SB 43,999 
QUANTUM 40Mb WINCHESTER $1,895 


Qume 


270 DAY WARRANTY 
142 DSDD5V*"-H HI 
242 DSDD 8"->i HI 
842 DSDD S '-STO HI 


4179 
4396 
• 456 


landan 


100-2A B’4" DSDD 4205 

^INDUSTRIAL QUALITYZ 

_ rARIMFT.Q - 

DUAL % HI HORIZONTAL SW* 475 

SINGLE STD HI HORIZONTAL 5%" $59 

DUAL 14 HI VERTICAL 8" $ 195 

SINGLE STD HI VERTICAL 8" 4185 

WINCH. 6Y*" H,0, (1 STD OR 2 14 HI. DRVS.) 4219 


[SOFTWARE: 


BDS "C" COMPILER $99 

COMPUTER INNOVATIONS 
"C" COMPILER *299 

COMPUVIEW VEDIT 80 4135 

COMPUVIEW VEOIT- 86 /MS-DOS * 185 

PERSONAL PEARL DATA BASE MGR. 4216 

ACCOUNTING PEARL FOR IBM-PC *835 

FOX & SELLER dUTIL *69 

FOX & GELLER QUICKCODE 4206 

MICROPRO S PRO PAK 4436 

KNOWLEDGEMAN 8088 DATA BASE MGR. 4345 
MIDROSGFT'S BASIC COMPILER 4292 

SORCIM SUPERCALC CP/M 2.2 8 INCH 4121 

SORCIM SUPERCALC 3/I8M PC 4246 

ASHTON TATE dBASE-2 CP/M -86 B INCH $449 


m DIGITAL RESEARCH 


C ONCUR R E NT C P/ M -86 
MP/M-86 

"C” COMPILER/IBM-PC 
DR LQGQ/IBM-PC 
CBASIC COMPILER-80 
PL/1-86 

DR ASSEMBLER PLUS TOOLS 
PASCAL MT+ 

DISPLAY MANAGER-80 
ACCESS MANAGER-80 
PC ACCOUNTING PACK 
SELECT (WORD PROC ) MSDOS 


4210 
4390 
•210 
460 
•300 
*450 
*120 
•210 
•240 
*180 
• 697 
4239 


Subject to Available Quantities 
Prices Quoted Include 
Cash Discounts 
Shipping & insurance Extra 







































maxell 

Floppy Discs 
CALL NOW-TOLL FREE 
1-800-328-3472 

Dealer inquiries invited. C.O.D.'s ajid 
charge cards accepted. 

All orders shipped from stock, 
within 24 hours. Call toll FREE* 

EEZMSamSM^L 

M4 w 

North Hills Corporation 

3564 Rolling View Dr. 

While Bear Lake, MN 55110 

1^800-32*1-3472 

MN Cell Collect 1 -6 1 2-770-0485 


( APPLEWAHE, IMC. 
' _ The Apple Users Group 
Software Library 

Ftr me Iret Urna enjoy 



(TOl gfe fnfrn CPTy Slv SOUTCHj 
Each packed da ixiiike, pn kiv-ttot 
vfirtsyi* fertS-ng. m»*U md (rtor 

frop-ms mtepwisatte to 3l COP 
putensts 1 M^ad category packed Asks nckde 
BUSN6SS * EIXJCAtlQNAL - DATA BASE * GAMES ' 
UTlUflfcS * SCONCE - MJ5C ' GRAPHICS - FINANCE 
umry Osfc^ I. M #n3 ■ mi*Bd csttmones Sns£ category 
ctek# err GAIktS * UTUmEE ■ DRAflHCS ■ INTEGB1 - 
SCONCE ■ TECH - MLSC fi, AUDIO 
biMui Us** at S53 35 asm 

Order dboa k-^n [fxsatj aid Sa^e 43 50 $150 a* Ltrary Disks 
Msfli aid geta specal tonus dak FREE Mr 2ED prayars 
tprSlTg SS + Sd shppng, QJT tor me Best VeA*. reeansi any 
9,3^fBBti#¥i9<MrBDtlr?ai^6e3t(^ik / arrti«flr^r6S* otrfr 
For a package prce of $369 ftBSflnc |A«s Fw*^pBd J 

1 Sand orw-Lima membership fee pi SIS. (up lea 
c harped to institutiorts} for 1000 + program 
utfttog and gsrn ecceu to ■ library of owar 10,000 
program* tt ■ apecial 15% discount 
(Foreign mamberahip* *£6, U.8.] 

For Orders Only Coll now 
TOLL FREE: 1 -800-327-8664 
Honda: 1-^ “ _ 

Or Write: 

Apple wart, Inc. 



r ^ i 

Mar 1 * ■ C uro 1 

LiMM 

J 


Hollywood. Fie. 330Ed 

ta coo^afcibta anth Apph II, M 4 , He, M EmuL, 


SMAL/80 


; SWAL/BD 

Agsemblef : 

: hj>m(ftr)j 

LHLD 

ptr : 

: DE=9r 

LXI 

; 

; KL=HL+DE; 

DAD 

D 

IF A-L EQUAL, 

CHP 

L I 

* THEN 

JN2 

li : 

t A=A-14 

SU1 

i4 : 

I ELSE 

JHP 

L2 : 

: A=Lj 

LIt MOV 

a,l : 

I K(BC)=A f 

L2;STAX 

b : 


New! Z-80 version (runs on 8080’s): 

S175. 8080 version only: 5150. Macro- 
processor only: S75. Available on 
CP^M disks. Add $4 for shipping. 
Complete tutorial text: ' 'Structured 
Microprocessor Programming' 1 
{Publ; Yourdon Press) $20 plus $2 
shipping. Send for ycur free button 
and literature or try the Ultimate 
Demo: SMAL/80 is Guaranteed! 

Chromod Associates, 

1030 Park Av*., Hoboken, N. J, 07030 
Telephone: (201) 653-7415 


Circle 40 on inquiry card. 


Circle 79 on inquiry card. 


CHIPS o. 



DALE U 

THE INFLATION FIGHTERSI 

4116 

200ns 

8/412,00 

41 Ifi 

150(15 

8/S13.74 

2114L 

300ns 

8^12.00 

2 114L 

lOOns 

8/413.00 

4164 

200ns 

45.50 each 

4164 

lSOns 

$5.95 each 

616 

150ns 

*7.50 each 

6116 

200 ns 

$5.40 each 

61I6LP 

150ns 

4 8,97 each 

1791 

Disk Controller 

$20.00 each 

1771 

Disk Controller 

4 19,50 each 

Z80A, i£Bt)ACtC 


$3.50 each 

zeeA pu> 


*4.00 each 

8231A 


$ 10,20 each 

6255 


$9,39 each 

2716-1 

5V 350 ns 

$5,35 each 

27 16 


*3,80 each 

2732 

5V 450 ns 

$5.09 each 

2532 


$5.10 each 

2764 

5V 300ns 28 pin 

$8,25 each 

2564 

5V 

CALL 

8087 


CALL 

Allow up to 3 wk!,. Tor personal checks Eo deqr Please 

include phone number Prices subject to change 

without notice. Shipping & Handling tor Chips 53.50. 

! J GB Bellevue. 

WA, for all else. Washington slate 

residents add 7.9% Sale? To*. 


CHIPS & DALE 

1-206-451-9770 

10655 M.E. 4th St,. SulN 400 


Bellevue, WA 98004 



Circle 77 on inquiry card. 


FLOPPY 


DISK-DRIVE 


REPAIR 

Commend Services 
exclusively repairs 
Tandoit and Shugart 
disk drives. We are 
affordable, fast and experienced. 
For service, call toll free: 

M-F, 9 a.m.'S p.m., 7-9 p.m, 
1-800*782-5500 
In New York State call: 
1-800-328-1800 

Command Services Corporation 

7143 Henry Clay B!vd. 

Liverpool, New York 13088 
315457-1432 _ _ 


Circle 83 on Inquiry card. 


S-100 COLOR GRAPHICS! 


THE ORIGINAL TMS9918A GRAPHICS BOARD 

* Field-proven Boatd meets IEEE-696 ssaxvdara fully socketed 
win sower masts siihsctetm and gold contact itogeis 

■ Prioritized display *iih backdrop and pattern planes pius 3? 
sprite planes, each pixel m a plane can De colored or iranswwfl 

• Three graphics aim one ten tisgtey mode maximum graphics 
resolution is 2S6H 1 195V in 16 colors 

* Composite uidec uuiuul 

• On-Board >e*C RAM is separate from system memory 

• Vertical retrace interrupt to ieai tune dock capability 

* 0-4 nan stales la use *uh last MPUs 

* All board optiofls are DIP s*rteh selectable 

• Prptessional ptiaJilir documcnlatipn with BASIC hemnratratian 
urograms and Tl s "MS991&A manual 

■ Etclostve Graphics Editor 
available on 3" SSSD 

CP M-compatible diskette $189.95* 

IA $ i) 

OflMf) DESK 
■-600-237-m e xl 440 
Technical Inquiries 
-3d 662-4054 


MUroDynomks 

Corporation 

6363 Popiai Avc ■ Spite IDS 
Memphis TN 36119 


■Puce includes ViCRQSPfilTE with dpcumentaiian Graphics 
Ed it. ;r diskette 39 95 Manual Si 9 96 Baie hoard -35995 
UPS grpurwt - S3 00 GPS atr-MQO COO-SI 50. Fcteign 
add STS 00 VISA A MC weicnme TN aM 

DEALER AND OEM INQUIRIES INVITED 


Circle 271 on inquiry card 


SYMBOLIC DEBUGGING 
for 

IBM PC-DOS 

The Mylstar Sy mbolic Debugging Program 
enhances your IBM PODQS Debug 
Program to make your work easier and 
simpler. Employing the same command 
structure, the Mylstar Program lets you 
use: 

* Symbol Names 

* Mat hematic Expressions 
“Batch Files 
"On-Line Help 
"Multi-Command Macros 
"Loop Structures 

Shorten your debugging process and work 
time. Designed for FC-DOS 1,1, 128K 
RAM minimum. Send S125 check or 
money order to: Dept. 115B Mylstar 
Electronics. 

| MYLSTAR Wm 

ELECTRONICS 
INC. 

ISSWeiIL akcSl;»l 
HdrtMM*. IKkiku* «1&i 
Tel |312) 562.T4M 
Telex 72 44611 


Electronic 

S 3 

Mi 


Dealer 

Inquiries 

Invited 


LOWEST PRICES 

APPLE®ConHtible Computers from $439 

LASAR 48k: $439 

ELITE 3 64K Dual CPU 6502 * Z^OA 

Deiachfd Ktvbosfd, Run APPLE®* C P/M $639 
We Have All APPLE® Card* CALL! SAVE! 
MOBE MODELS TO CHOOSE FBOM1 CALLI 

THIS ONE BEATS SIO BLUE 

FUJITSU 8066 t ZSOOtM 680D0 T2HK 2 D^r 




CALL 


TERMINALS 


COMPUTERS 


Televidno 910 

$419 

Radio Shack SAVE! 

CALL 

Telev.deo 014 

$506 

Advance Digital ZB0B 6Mhj 

Adds 3A+ 

£442 

Super Sis 126 w'PS Net/I 

Zenith Z 29 

$665 


$555 

Visual 50 

£650 

Gampu Pro B % 6A 

$4106 



AH os 580-7 3 u»r 

$2111 

PH INTERS 


CompiJStar* 6i Headstart 

Smith-Corona TP-1 


CALL 


$246 

North Star Advantage 

CALL 

Ofcidata - NEC- 

- Epson 

APPLF is a registered trademark 


CALL 

ol APPLE Compuierv Inc, 



Anadex 

CALL 


WE SELL ENTIRE LINE OF MOST COMPANIES 
Call For Latest Prices & Availability 
Factory Guarantee* Jf * We Seat Pricer i 

> COMPUTERS 


4147 Krvim Dr. Jjnwiuwn. Nonln C« mins 27ZS2 
Trl.. ISIS] ra3-1 m 19 IS] IS9457 T 


wabasll 

When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 

MasterCard. Visa Accepted. 
Cal] Free: (800)235-4137 



PACIFIC 

EXCHANGES 

100 Foothill Blvd 
ban Luis Obispo. CA 
93401 (In Cal call 
(80S) 543-1037) 


Circle 33 on inquiry card. 


Circle 305 on Inquiry card. 


Circle 286 on inquiry card 













































THE PC SYSTEM SPECIALIST 



SPECIAL OF 
THE MONTH! 

© TAVA PC 

A Superior quality IBM PC Com¬ 
patible Personal Computer. Runs 
DOS 1.1, 2.0, 2.1, CP/M86? UCSD 
p-Systemf Runs Lotus 1-2-3? Multi- 
plan? Word Star? PFS? dBASEll? and 
many more! Hardware includes 128K 
CPU, Floppy Controller, Two DS/DD 
Disk Drives, Video Monitor, Video 
Adaptor, Parallel & Serial Ports. 



PERSONAL 

COMPUTER 

Special 
of the 
MonthI 


IBM PC ^COMPLETE LINE 


COMPLETE SYSTEM 
VERY SPECIAL PRICE 


64K, Two Disk Drives, Floppy Disk 
Controller, Video Card and High Res 

Monitor . $2590 


256K RAM, 360KB Disk Drive. 


CALL FOR LOW PRICE 


Suggested List S 2 395.00 


HARD DISKS FOR IBM PC® 



10 MB Hard Disk Sub-System by TAVA CORP. 
includes Software, Cables, etc. internal $1295 


MEMORY BOARDS 

CONOGRAPHIC 

High Res. Color Graphics Card .$995 

QVADRAM 

Quad Card. Fully pop. 256K . $450 

QUADLINK CALL 

AST SIXPAK 384K.CALL 

HERCULES Graphics Card . $490 


APPLE lie 

Computer System, Controller, Two Disk Drives, 
Monitor . $1590 

DISK DRIVE TOR APPLE 

Slimline, or Standard . $190 

NEC TANDON TAVA IBM APPLE QCS MAYNARD - 

ivS ■ C!mGivE^VS L 

631 E. First St., Tustin, CA 92680 

( 714 ) 838-9100 


FDQ Video Monitor & Adaptor 10MB 


Hard Disk Sub-System. $3990 


SLIMLINE DISK DRIVE FOR IBM PC 

DS/DD 320KB By tava corp .$190 


ADD-ON Disk Drive for IBM PCjr « . , . . CALL 


PRINTERS 

DAISYWRITER 2000 CALL 

OKIDATA 

82A . $425 84A . $975 

83A . $650 92A . $525 

93A . $850 

BROTHER 

HR-25 . $795 

DX-15 . $450 


MONITORS 

AMDEK 

300A $190.00 I . $340.00 

300G . $160.00 11 . $690.00 

310A $190.00 111 $390.00 

PRINCETON GRAPHICS SYSTEMS 

Hi-Res Color . $490 

LNW ROMAR TOSHIBA PRODUCTS AVAILABLE 


*IBM PC r.T a registered trademark of IBM Corp 

*dBASK If is u registered trademark of ASHlVhi-TATE. !nc 

LOTUS 1-2-3 ts a registered trademark of Lotus Development 

Vfordstar, Spellstar, Mail merge are registered trademarks of Micropro Internationa! 

Visicale is a registered trademark of Visicorp 

Multiplan 'n a registered trademark of Microsoft Corp. 

PFS is a registered trademark of Software Publishing Co 
CP/M&& is a registered trademark uf Digital Research. inc. 

MS-DOS is a registered trademark of Microsoft Corp. 

UCSDp js a registered trademark of Softech Microsystems 


ircle 273 on Jnqufry card. 


BYTE May 1964 533 























































DISK DRIVES 

(For PC, Mod I, 111 & IV) 

Oume i42A $209 

Teac FD55B $209 

Tandem TMK30-2 $225 

Tandon TMtOt-4 $315 

CDC 9409 $235 

Case and PS $ 45 


PC EXPANSIONS 

Maynard Disk Controller .$159 

Sandsiar Series . Sea II 

Internal 10MB HD systems from. . $959 

Quadboard [64 K) $265 

Quad color I $199 

AST SixpackPlus (64 K). $265 

MegaPlus [64 K).$265 

I/O Plus. .$114 

2nd SP. PP or Game $ 35 

HERCULES graphics board $349 
HAYES Modems Seal I 

Set oi 9 chips i64K| $ 55 


VLM Computer Electronics 

10 Park Place • Morristown. NJ 07960 
1201) 267-3268 Visa MC. Check or COD. 


NOW YOU CAN 

Save Up To 50% On 


RIBBONS 


Ribbon Tw _;_ I i n 

C <loh . 5» M 5 - em 4 * m 

Epcan/IgM FX/RX/MX-H 5 '* os 4 1 M 

EpwnflBM FX/KX/IUfX-100 7 *« 5 b m 

Gwri.nl 1lj.'t0X. J1 l^1SX . 2 ea 2 * M 2 ** m 

OhKJil* 800203 / 00*3 . 2 *°m 2 *ea 

Ship a Hvnd HI Cant U 5 3 * Frsw Froa 

Ovnet* Ui-blO. Oum*. N*e. Dn, TJ Me ..... .. . CALL 

nm 


3 V Sail Irttaf _10_M m 

OPUS ( 3 M Uni*) SSOC m» IT !a 18 ,*V 10 

OPUS 1 Med*} OS/DO ST*, TO IB’VTQ 

Ship 8 H*™J mCoftt US 2-/t0 a“^M **M0C 

Ma* *H and Verbatim. .. CALL 

Dinette tfv, W/KeyUX* Hoias 70 Pis** tfeg 18 '■ 

_ Order Toll Free 1(800) 821-5339 
S ot Call 1(801) 298*0872 W 
or Rush Check or Money Order To: 

C. ft L Wholesale Products 

P. O, Box 361 North Sell Uke r Ur 84054 


Circle 114 on inquiry card. 


WE’LL HELP YOU 

Communicate with the World! 


MODEMS 


U.S. Robotics 300/1200 Baud 

PASSWORD only $339.°° 

IBM P.C, Card only $339. M 

Anchor 300/1200 Baud 

{H8y™Compatibb) 

MARK XII only $289“ 

Anchor 300 Baud 

VOLKSMODEM . only $69, QD 

VOLKSMODEM Cable s 9, 95 

Free Shipping 4 Handling in Cont. U.S. 

Shipped Direct from Stock! 

Call for Excelieni Quanity Discounts! 

Order Toll Free 1R800J 821*6339 __ 
S or Cain -(801) 298-0872 
or Rush Check or Money Order To: 

C. n. e. Wholesale Products 

P, O. Box 361 North Salt Lake. UL 84054 


Circle IIS on inquiry card. 



Diskettes. 

Professional Excellence 
At Last. 


Dealer inquiries invited 
(818) 303-1571 

1720 Flower Ave Duarte CA 91010 


\ferbatim 

flexible disks 

Call Free (800) 235-4137 for 

prices arid information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 



PACIFIC 

EXCHANGES 

100 Foothill Blvd 


592*5935 or 
543-1037. 



times faster 

Super Fast ZOO Assembly 
Language Development Package 


ZBOASM 

* Over Good Jine/minuie 

* Generates COM. HEX. or REL files 

* Cross-Reference 

* Zilog mnemonics 

* Time and Dale In listing 

* Long labels 

SLRNK 

* One or two pass opera lion 

* Cross-rel'orence 

* COM or HEX output 

* Flexible address Control 


Men V«»I|4QI» rsr ZM CP M. COOS, F«l TUHBOOOS 

s 199.* 5 


S" L R Systems. 


fm mar* InlormjNnn w Ip &r0«r, call. 
l-emj-B3.]-3l361 ID Pi.. (413| 282-DBGa 
1631 Nprth Main Hrrtt, BuHrr, PA te«U 
VFSA « Mailmcaifl 


Circle 200 on inquiry card. 


Circle 305 on inquiry card. 


Circle 349 on inquiry card. 


Your own representation 
in Diisseldorf City 

West Germany 

Ideal set up for those starling a new 
business or needing part-time use of 
office and representation facilities. 

Exclusively furnished executive offi¬ 
ces and conference rooms for 10 to 
30 persons - individual rent periods. 
Multilingual secretariate. Telephone 
service. Telex - moil service - word 
processing. Rooms for video/film/ 
overhead facilities. Reception lounge 
(100 m 2 ) with bar. For brochure: 

Office+SekviCe-Center 

INTERIM-BUROS GMBH 

RoGstnaOe 166 • D-4000 DSsselctorf 30 
Tel. 0211/450959 • Tele* 8588321 osc d 


SOFTWARE 

REPRESENTATIVES 


LIBRA Programming Inc. a mafor 
supplier of business software and IBM 
authorized Value-Added dealer is 
looking for sales representatives for 
selected U.S Markets LIBRA, an INC 
Magazine 500" company for 3983. 
represents an outstanding opportuni¬ 
ty for an independent, motivated, 
high-earning person, Should have ex* 
penence selling software for small 
business 

Send resume or call 
Lynn C. Alder, 

National Sales Manager 
1954 East 700 South 


Salt Lake City, Utah 8412 1-3094 



PRINTER RIBBONS 


PRICE 

PER 

PER 


RIBBON 

DOZEN 

ANA0EX 9500 . 

13.50 

147,00 

APPLE DMP .. 

5.95 

68.40 

CENTRONICS 150/152 '. 

... 7-00 

81.00 

C. IT0K PROWRITER . 

5.95 

68.40 

COMMODORE PET SD23P 

7.DO 

81.00 

EPSON MX-FX 70/80 .... ., 

... 5.25 

60.00 

EPSON MX-FX 100 ... 

9.95 

moo 

GEMINI - 10 . 

... 2 50 

27.00 

IBM HARMONICA ■*" . 

.. 6.75 

78.00 

IBM HARMONICA W' .. 

.. 7.95 

92.40 

IDS MICROPRISM - 480 . 

6.00 

69,00 

IDS PAPER TIGER 460/560 ...... 

... 6.75 

78,00 

IDS PRISM . 

7.95 

92.40 

NEC - 3500 M/S S/S/C ... 

6.95 

80.40 

NEC - 3500 NYLON . 

9.75 

114.00 

NEC - PC 80Z3A . 

... 5.95 

66.40 

OKiOATA 80/82/83/92 . 

... 2.50 

27,00 

0KIDATA * 84 . 

.. 5.00 

57.00 

RADIO SHACK D.W. II NYLON 

.. 6.75 

78,00 

RADIO SHACK DMP - 2100 

.. 7.50 

87.00 

RADIO SHACK LP V| & VItt . 

... 6.00 

69.00 

SILVER REED EX55 S/S . 

... 5.00 

57.00 

SILVER REED EX55 - NYLON 

9.00 

105.00 

TOSHIBA - 1350 . 

.. 7.50 

87.00 

XEROX 610/620 M/S . 

7.75 

S4.00 

Add $2.00 Shipping — To Order Call 

(313) 569-3218 or Write for our Catalog 

DWIGHT COMPANY, INC. 

15565 North land Drive - West Tower 

Southfield, Michigan 48075-6496 



Circle 298 on inquiry card. 


Circle 233 on inquiry card. 


Circle 147 on inquiry card. 































































EDUCATIONAL 
SOFTWARE SPECIAL 

Additional 10% OFF 1^2^) 

with order of ary 5 ^ 

educational programs CS ^ 

from DLM, EDUWARE 

LEARNING COMPANY Si(A 

and SPINNAKER. Jg* 


DYSAN5 , SS0D(t0| 
DYSAN S'SS/DDfiOG) 
DYSAN 5' OS/DDftG} 
DYSAN 5’ Om-(IOO) 
MAKaL5-SSrt)0(lD) 
MAXELL 5-35100(100) 
MAXELL 5 ri OS/DO tlO) 
MAXELL 5' DS/DO (iDQ) 
VERBATIM 5' 5SID0 (10) 
VERBATIMS'5SOD (100) 
VEHEATIM 5' P5JUD MO) 
VERBATIM S'DSJDC (100) 


W® 1 \ t6K RAM CARD ®*J9 

" \ POWER STRIP w/Surge 17.99 

V APPLE FAN w/Surge. 2 Outlets 34,99 
: o< PAR PRINTER CARD & CABLE 39.99 

1BK UPG RADE 4 116 200 NS 999 

64K UPGRADE 4164 300 NS (Bel'S) 79.99 

VCR TRAINING TAPES $CALL 


RLIPN RLE'Owiglnil) 17 

FJJPN FILE wi'Lccktray (25) 17 

FUP'N FILE fllocklray (50) 27 

NAVES 300 Baird Smartmodeni 199 

1300 Bauc Smaitmodfcm 474 

LIBRARY CASE 1. 

KENSINGTON PC Saw* 39. 

NOVATION 103 snarl Cat Iflft 

lQ3'2t2AutoCal 399. 

J Cat » 

Access J23 469. 

Cal Modem 135, 

Expan&on Modern 29. 

PRINTERS C-ITOH 379. 

Epson FX30 549. 

Epson RXSfi 349, 

Ok.data BP-33 SCA 

FAINTER STAND Sm fpttgts) 24. 

PflfNTER STAND Lg Iplsgl&l 29. 

RlBBONS-Brclher SC 

MXSFXaO 4. 

MX & FX 100 7. 

OKI 82, 03, K, S3 S Gsmni 34. 

FINGERPRINT Ep»n Upgrade 
RX, FX, MX 44,99 


B-PI (GL, AP. AR, PAY, INV) ea274.99 

BRODtRBUND Arcade Madura 3999 

Bank SHnael Writer 44.99 

Drcil 24.» 

Lodarunnar 34,99 

CENTRAL POINT Cow U 4 25.99 

DATAMOST Artec 26.99 

QATASOFTZmon 24.99 

W M Alien Adtwion Sch ‘ 37.99, H * 27,19 

AUigatoi Mix Sdi - 37,99, H - 27.99 
Demolition Umm 5di • 37,99, H ■ 27.99 

Oregon Mu Sell - 37,99, H ■ 27.99 

Meieor Mtfiplication 5th ■ 37.99, H ■ 27.99 

Minus Miss** Sell - 37,99, H ■ 27.99 
Verb Vpr.Word Invasw H37.99 

Word MfflVWord Masler «37,99 

Word fladar^elling Wiz h37.99 

EDUWAHE Algebra |4 b 31.99 

Counting Baa 23.99 

Decimals 3.0 39.» 

Fractions 3.0 39.99 

Hands on Basic 61.99 

PSAT Word AflacJi 39.99 

SAT Word Altack I9.» 

HAVDEN P**,rlte* 94,99 


BET 200 
[DRAWING 
AKER 

Ion fever 


alpha PLOT 
APPLE MECHANIC 
BEAGLE BASC 
DOS BOSS 
DOUBLE TAKE 
FLEX TEXT 
FRAME-UP 
PRONTO DOS 
TIP DISK * 1 
TYPEFACES 
UTILITY CITY 


iRAPHICS BOOK 
AP. AR. PAY) 


ARC (APPLE HI PARALLEL] 
eRAM 00 column WK HE ' 
MICROFAZER 0K Parallel 
MiCROFAZERBK Serial 
QUADBOARD I & ll (B4K) 
DUADCOLOR I 
OUADCOLOR 11 
DUAD 513+(B4K) 


1M CLASS MAIL [AP] 
1SJ CLASS MAI new 
ACCOUNTANT t (IBM) 
ACCNT +(KAYPRO, OS 
ACCNT.+fTl PRO) 

UY MANAGEMENT 
VANTAGEIAp) 


incredible jack 

Jackflepon 
KENSINGTON Formal tl 
US Crossword Magic 
LEARNING CO Buinbte Gamas 
Bumble Ploi/Mage Spdl 
Gertrudes Puzzle/Secret 
Juggles Rainbow 
Moplowi Pftrad&Uolet 
Rockv’* Bools 
MASTERTYPE 
MICRO LAB Miner 2tM3er 
MICROSOFT A L.D.S. 

Mui.iplan 
MliICiIooI Budget 
Multilool Financial Sum. 
ODCSTA Oesa 
•Ddin 

PENGUIN Graphics Magician 


eFAZER SCALE 


AUTO REPEAT KEY 
BASIS m 

DAN PAYMAR lower Cast 1 [m 1-6) 
Lower Case 2 (iav 7) 

DARK STAR Snapshot II 
EA5T5IQE Wildcard II 
FOURTH DIMENSION fort 
HAYES MicWKJdem lie 
KOALA PAD 
KRAFT Joystick 


CHARACTER ROMS 
ENHANCER II 
FUNCTION STRIP 
HARQSWITCH 
MICROMDDEM CHIP 
PSI0 

PRE-BOOTS Apple Writer 
Apple Writer for UUrgterm 
Viaot 

Vi^cakL'Memory Expansion 
visicalc for Ultralerm 
SOFTSWITCH 
ULTFACALC 
VIDEOTERM wlSS + INV 


Paddies 

LEGEND 126K Ram 
MICRO-SCI M dm 
MOUNTAIN CPS Cad 
Ramplia + 32K 
NOVATION AMtak II 
ApcrlecaS Upgrade 121X1 Baud 
ORANGtMdfOGrappter i 
fyiE-ttoranJ 
Buttered GrawXsr + 

PADDLE ADAPPLE 
SAW IfflK flam 
Acceteranx ll 
Neptune MK 

ALS QPM 3.0 


STEM SAVER 

Surge Suppression 
Fits Apple Stand 
Dual Outlet 
U.L. Listed /> 
□real Gift $ O 1 


DEADLINE 

ENCHANTER 

PLANETFALL 


FROGGER (Ap) 

general manager 

HOME WORD 
SCREENWRITER It 
ULTIMA II 

BC GUEST FOR TIRES 
OILS WELL 


380 Z 

J1 flC LETTER QUALITY 

f DAISY WHEEL PRINTER 

* 48K Bi |f f^ f 

* 32 CPS 

QQQ99 % Graphics 

* 10-12.15 Pitch 

■ Proportional Spacing 

Sheet Feeder 599.99 Cable (Please Specify) 49,99 
Tractors 129.99 NEW I Slylewriter 699.99 


APPLE II tr Green 
PRINCETON RGB HX=I2 
TAX,AN \T Amber 10 mh 
TAXAN1?* Greert ifl mh 
USI Pi 1 9 ' Giegn 2D rtfi 
USI Pi 212" Green 20 rnfh 
USI Pi 3 12' Amber 2D mh 
USI Pi 4 gr Ambar 20 mh 
USI 1400C Color Compoarle 

TAXAN 420 RGS 


^ MAtLMERGE 
SPELLSTAR 

" WORDSTAR PRO 

INFOSTAR & 

WORDSTAR 


139.99 

139.99 

389.99 


Mo Charge For Credit Cards 
Pricas Subject To Change 
Software Sales Are Final 
international Orders Welcome 
Min. UPS Chg. $4 + Ins, 

Min, US Postal Chg. $10 
P.O's Welcome - Call First 


IL & PHONE 
[ORDERS: 

B. Winchester Blvd. 
h Jose. CA 95128 
[408J 985-0400 


s my- m u i - . m ■ ■■■-' m i r- 15 =■ - 

COMPUTER DISCOUNT PRODUCTS 
— SINCE 1977 — 

HUGE Inventories of APPLE & IBM Products IN STOCK 
★ ASK ABOUT OUR FAIR PRICE POLICY - IT’S GUARANTEED! ★ 

diskettes 


QUADRAM 


^ APPLE 
= HARDWARE 


KENSINGTON 

MICROWARE 


vi. Height DSIDD Drirt 

ALPHA typefaces 

ASHTON TATE dBas# II 

23499 

71 M 

429,99 

Friday 

194.99 

Enyclrjpodla 

AST uwnlM Rus 

54,99 

309.99 

Sik Prick Plus 

299.99 

BROOEHBUND Serpentine 

26.99 

Lode Funner 

24.00 

CAI Makers 

U3T.99 

Subjects 

Mie.oo 

CENTRAL POINT Cdpy ll PC 

25.59 

EDUWAflE Algebra I 

29 J» 

HAYOEN Piewnier 

129.00 

HAVES 120CB Modem 

439.44 

KRAFT Joystick 

44.00 

LtfETREE Ydkawritei 

110.99 

MA3TEHTYPF 

26,40 

LOTUS 1-2-3 

340.99 

MlCflOAB Miner attfer 

27.44 

MICROSOFT Mouse 

120.00 

Mull .plan 

165.99 

Mull ii.rij| Budg 

100.99 

MuPnol Financial Stm| 

69.99 

Word 

2*0.99 

Word w/Mnu5e 

310.99 

NORTON UlliiBB 

59.90 

PC CRAYON 

40,99 

PC TUTOR 

47.99 

PFS Wile 

100,99 

File 

104.99 

Report 

144.99 

Graph 

100.90 

POOL 1.5 

27 M 

SIERRA ON-LINE Froggar 

26.99 

Slfl-tBCH Wizardry 

SUBLCGiC Pinball 

44.4B 

24.99 

TG Joystick 

44.99 

TITAN m BGAlffi 

444.00 

viSJCOflP Visicasc & visidei 

1S4.94 ' 

VisJila, Schedule. TrewllWot 

■■149.99 

VlsM 

SCALL 

VisrSpefl 

379.99 

Viswrd 

209.44 

1 PLAMTROmCS C^OfRus 375.99 I 


























































CP/M CROSS 
SOFTWARE 
for the NS16000 


INCLUDES; 

* Cross Assembler * 

* Cross Linker * 

* Debugger * 

+ N.S. 1SE Support * 

* Librarian * 

* Pascal Cross Compiler * 

U>S< Prices start a! 

$500 for Assembler only 


SOLUTIONWARE 

1383 ML View-AJviso Ed. 
Suite B 

Sunnyvale, CA 94089 
408/ 745-7818 • TLX 4994264 

- 

Circle 350 on inquiry caret 


IM&&H Software, Inc. 

Software tools for Architects 
and Consulting Engineers 

Structural Analysis 

finite demem w/plates, frames, 

& out of cone solver 

Concrete Steel Design 

columns, beams, & slabs 

Project Scheduling 
<PERT Method) 

w/ cost analysis 

2-D Drafting System 
(high performance) 

Coded Pressure Vessel Design 
Commercial Air Conditioning 
Piping Design 

IMMlBB Software, Inc. 

289 1 LIVONIA CENTER BQAO 
LIMA. NEW YORK 

1 7 I 61 346 2022 


Circle 151 on inquiry card. 



1PT.TSVTRT.H! DISCS 

WE WILL NOT BE UNDER¬ 
SOLD!! Call Free (800)235-4137 

for prices and information. Dealer 
inquiries invited and CO-D’s 
accepted. 



PACIFIC 

EXCHANGES 

100 Fomhill Blvd- 
San Luis Obispo* CA 
93401 In Cal. call 
(800)592'5935 or 
(805)543-1037 


Circle 305 on inquiry card. 



Come to us for your statenot-Lhe-ad FORTH 
needs! Announcing the latest additions to tfie 
UNIFQRTH ramify; 


16-bit ZflOOO, 68000, 16032 
3&bil 00186. 68000* 16032 

Obtain IhaSB stock items captured under tradi¬ 
tional operating systems, or try our DB16000* 
Siicer and CompuPro stand-alone versions* 
Complete compatibility is retained throughout 
the UN I FORTH product line (from the Com¬ 
modore 64 to the VAX)* 

Features include software floating point, video 
editor, full macro assembler, debugger, 
decompiler, (op-nolch documentation, etc. 
Prices start at SI 75. Call or write for Our free 
brochure. 

Unified Software Systems 

P.o eo*2W4 New MD 207fl4 301,552-9590 

□fcC VAX fW HT-11 HM-M ITM) Equifmtffl Cenp. 
C**(« TMi BflMBich WSOOS |TW] Mvimii VIC-30 
(TM) CafflnMUffe 


Circle 390 on inquiry card. 



Best Prices On 
TRS-80 Computers 

Our 7 th year of discounts 
Ed or Joe McManus 
Fgr. Prepaid. Save Tax. 

Toll Free 800-231-3680 

Marymat Industries, Inc. 
22511 Katy Fwy. t Katy 
(Houston) Tx 77450 
1-713-392-0747 
Telex 774132 

See us in ihe Wijl Street 
Journal every Tuts. and THurt. 


Circle 250 on inquiry card. 


*iBM PC Compatible 

E PflOMS CALI 1 Lowest Prices Anywhere 


*4164-1 SOP .$520 

*4164-200/250 . 505/469 

4116-200. 149 

*4164-120 . 549 

6116-P3. 499 


hot Drives |F 0.B. Tampa) 

*TM-100-2 .$ 21924 

-4. 29983 

*TM- 55-2. 22386 

*10 mb Win. 1,38547 

IMSfflflS 2 0/IBM Dluq in & go) 

Add $3.95 shipping. All prices mclude 2.6% cash discount. 
OEM * Quantity discounts available * P.O.s 
on approval ■ C.0.0. OK • FL residents add 
6% tax • All new* no surplus, no seconds. 

I Prices Inject to change > 

4920 Cypress St,. Tampa, FL 33607 
In FL, and for info., call 813 875-0299 

FOR ORDERS ONLY, 800-237-8910 

8 AM-8 PM EST 


Circle 309 on inquiry card. 



Circle 43 on inquiry card, 


Powertan is a local area 
network that uses 
existing AC wiring for 
plug-in data collection 
and control of devices in 
the lab. Consisting of up 
to32pcwercomsand64 
powersats, it connects to 
any micro thru an RS232 
interface. Rowe room and 
Powersat both have 
digital I/O and analog 
inputs. Powercom is 
S200 and po we real $ 100. 


Circle 31Q on inquiry card. 


*-<744> 

Stt'DSDO 

(745]^ 


■ Oty 20 

5W SSQD—96TP1 (746) $2.HJ ea 

S14■ DSQD—9&TPI [747] $3.25 ee 

QT SSSO (740) $2.05 &a 

S'SSDO(74l) $2.50 ea 

S'DSDO(743) $3.10 ea 

Shipping: 514- DISKETTES—Add $3.00 per 100 or traction 
[heraor B" DISKETTES—Add $4.00 ps* 100 Of fraction 
(tieneol OTHER ITEMS: Shipping charges an SJwml in 
addilion to diskette shipping charges Raymond VISA or 
MesterCefd COD orders add $3.00. Taxn: Illinois 
customers please add Bit 

Hour*: 9 AM-5 PM Conkal Time 
For (sat aervlc# call 
Nationwide: 1-000-621-6627 
In Illinois: 312-044-2768 
DISK WORLD! 

Suite 4808 * 30 Eesl Huron Street ■ Chicago. Illinois 60611 


Circle 136 on inquiry card. 


The IDEAL PERIPHERAL SWITCH should bo 
Simply, Unobtrusive. Reliable and Inexpensive 

AP-Senes ABC peripheral 
switches are that and 

Bh Simple: To select 

your peripheral simply 

sEide the selector lever to 
the the desired position. 
Unobtrusive: Measures only 9 r ' wide by 3V' deep by 
1 1 =‘8 M high It can be mounted on the side, behind, oi 
underneath your desk* computer, or a peripheral. It can 
be placed to use no desk space, yet be instantly 
available. It is supplied with easy mounting tabs for 
any location Reliable: You will use this switch for 
many years. Tour computer may wear out first. Inex¬ 
pensive: Where else can you buy a 3 to 1 full 24 line* 
HS 232 peripheral switch of this quality far less than 
S 100.00? 

AP Swfltf. 3S Ortlr *97 95 plus $3-00 snipping <R5 232 with 
FeeiaSE OB-25 connecters I 

JtP-SwHdi 3P Oniv $117 95 ulus S3 00 shipping; iCEnli&nits 
Parole:. fEtnaie with Pina 1 ■ 18 3136 Swttctiedl 
We also tiavE cablas- 

6 h. DB 25 male : maie- 4 24 95 plus $2 00 snippmp 
5 ft Carkmucs mala mate $24.95 flluS 4 2.0G shipping 
UJ Dev ttWifrY Beck Guarantee - 1 tw Warranty 
Sand Chech or M-0 tc 
APROPOS TECHNOLOGY 
tOTl-A Avenida. Atas& * C/imarilto. CA 330tO 
at Call 1 -800-8(32-5800 USA or 1 -800-3 6 2 38TK> CafltjOiHva 
0OOa.m 5 00 p.m wes&ktf&yi Pacific TimE - Orders Only 
CA, ties. Add 5'^ Stfes T a < LiS'ecf ate CBSh prices 
Vita or MC and 3 *. fBchnitfll Inla. Call BG5- 482- 3604 


Power Ian 


THAN EVER ON 

3M Scotch' 

DISKETTES 


LIFETIME WARRANTY! 


Authorized Distributor 
Information Processing Products 


























































SPECIALS on INTEGRATED CIRCUITS 

6502 ® 4.90 6520 @ 4.00 6522 @ 500 4116 @ 1.85 
2532 ® 5.90 2716 @ 4.45 6116 @ 6.45 4164 @ 

Anchor 
Automation 
Signalman 
MODEMS 

FREE SOURCE MEMBERSHIP WITH SIGNALMAN 

All Signalman Modems are Direct Connect, and provide the 
best price-performance values. Desist and DEM lifilrtes 
invited 

Volksmodem w itii compoter uadie 6fi 

Mark VJI Auto Dial/Auto Answer 99 

Mark XII Smart Model 1200/300 279 

_ 

519 



DC HAYES Smartmodem 

DC Hayes Smartmodem 1200/300 



PROM QUEEN torC&4 or VIC 130 

Apple Emulator for Commodore 64 Call 

STAT Statistics Package far C&4 95 

Solid Dak 2 Level Stand for C64 or VIC 29 

C64/VIC Switch (networking) 129 

BACKUP Y1.0 tape copter for C64 or VIC 20 

CARDBOARD/6 Motherboard' VEC 64 

CARDBOARD/5 Motherboard - C64 56 

CARD PRINT G Printer Ini with Graphics 79 

CARD PRINT B Printer Interface—C64/VIC 4S 

CARDB0AHD/3S Motherboard - VEC 22 

CARDCO C64/VIC Calculator Keypad 32 

CARD RAM/16 RAM Expansion - VIC 49 

Complete CARDCO Line in stock 
CIE and VIE IEEE Interfaces in stock 
MSD Dual SuperBisk tor CE4 or IEEE 570 

MAE Assembler for C64 50 

Koala Pad Touch Tablet—C 64 or YLC 75 

CBC 4/12 Analog to Digital 4 chan/1 1 bit 179 

M ULTI PLAN for C64 79 

Dust Cover for C 64 or Vi C 6 

Grand Master Chess for C64 24 

COMAL Language for C64 14 

with sprites, color graphics, sound, turtle graphics. 
BusCard II trom flatteries Included 159 

ULTRA BASIC - 64 with Turtle Graphics 37 

Super Disk Utility - C64 - includes backup 19 

MicroChess - C64 - 8 levels of play 17 

HES MODEM with software for C64 45 

Commodore 64 Programmers Reference Guide 16 

WordPro 3+/G4 with Spellrighf 65 

VlController (also C64J - 8SR Controller 50 

COM VOICE Synthesizer for C64 or Vic 139 

VIC products in stock - calf tor extra discounts. 

Victory Software for VIC and C64 in stock. 

APPLE—FRANKLIN ITEMS 

FRANKLIN—complete lint in stock 

QUENTIN Drives for Appte/Fnnklin 169 

Swapper Stopper 26 

automatic switch between paddles and joystick 

KRAFT Apple Joystick 40 

Kraft Apple Paddle Pair 30 

Kaila Pad Touch Tablet*Apple/Franklin 90 

SPINNAKER Software in stock 
Rraderhund Software in stock 

16K RAM Card lor Apple 59 

Muitip Ian—Microsoft 1A5 

Solid Dak 2 Level Stand for Apple 29 

Serial Card for Apple 89 

IIPC BAM/80 column card for lit [AP/TXT] 139 

Z80 Softcard and CP/M (Microsoft) 235 

RANA Elite I with Controller 389 

Parallel Printer Intertace/Cable 69 

Microtek and MPC Interlaces in stack 

Grappler + Interlace 135 

DC Hayes Micromodem lljle with Smartcom 245 

PFS: File nr PFS: Report or PFS: Graph 95 

Vide* 80 Column Card 209 

Apple Blue Book 19 


Q commodore 

See u$ for Personal. Business, and Educational 
requirements. Educational Discounts available. 


PETSCAN I $245 base price 

Allows you to connect up to 30 C6M/PET Computers to 
shared disk drives and printers. Completely transparent to the 
user Perfect tor schools or multiple word processing con¬ 
figurations Base configuration supports 2 computers. Addi¬ 
tional computer hookups SI 00 each. 

COMPACK/STCP S115 

Intelligent Terminal Package for PET. CBM, C64 

Includes AC IA Hardware / STOP Software 


MSD Dual Super Disk for IEEE or C64 

replaces 4Q4Q drive 


670 


SCREEN MAKER 80 Column Adapter for C64 139 

Provide big screen capability for business applications. 

Copy-Writer Word Processor tor C64 49 

Full-featured package with BOD lines of text in memory. 
Includes double column printing graphic capability, full prim 
ter support 

Special Sereenmaker/Copy-Writer Combo 179 


VICTORY Software for VIC and CG4 


Metamorphosis 

16 

Creator's Revenge 

16 

Labyrinth of Creator 

16 

Galactic Conquest 

16 

Kongo Kong 

16 

Annihilate 

16 

Chomper Man 

16 

Grave Robbers 

13 

Bounty Hunter 

16 

Adventure Pack 1 or ii 

16 


$59 


PAPER GLIP Word Processor - CB M/C64 60 

ORACLE Data Base from Batteries Included 89 

SPINNAKER Software C64, Apple. IBM. Atari 

Computers First Book of PET/CBM 11 

POWER ROM Utilities for PET/CBM 78 

WordPro 4+ ■ 8032, disk, printer 285 

VISICALC for PET, ATARI, or Apple 189 

Compute s First Bunk df 64 Sound & Graphics 11 
SM-KIT enhanced PET/C8 M RDM Mies 40 

PET S pacemaker II ROM Switch 36 

Compute's First Book of Games 11 

Dust Cover for P ET, C B M. 4 04 0, or 8 05 0 8 

m Interfaces {ADA! 800, ADA 1450, SADI in stock) 
Computers Reference Guide to 64 Graphics 11 

Computers Machine Language for Beginners 11 

HES Soltware end Hardware in stock 

Flex File 7 o r PET/ C BM/C64 

DataBase, Report Writer with calculations, Mailing Lists. 
Easy to use, and can be modified. _ _____ 

FORTH tor PET/C64 full FIG model - Gargile/Riley 50 
includes all FORTH 79 Standard extensions, structured 6502 
assembler wilh nested decision macros, standard 16x64 
screens, ability to read/write BASIC sequential files, sample 
programs, introductory + reference manual. 

Metacompiler for FORTH for independent object code 30 
Floating Point for FORTH 20 

KM MM PASCAL IV for PET/CBM/C64”" 99 

Virtually full Jensen-Wirth implementation is now suitable tor 
advanced placemenl courses. 

EARL for PET/CIM Disk-based ASSEMBLER_65 

SuperOraphtcs - BASIC Language Extensions 45 

Fast graphics, sound, turtle graphics routin es for PET/CBM 
RAM/BOM Jor PET/CBM 4K $75 8K $90 

COMAL Language for C64, GSM, PET ". 14 


CBM Public itamain Software-C64 27 disks 


75 

95 


STAT for PET/CBM/C64 and Apple 
Comprehensive Statistical Analysis Routines 

Includes complete file handling capabilities, summary statis¬ 
tics, confidence intervals, hypothesis tests, exponential mean 
tests, multiple and power series regression, analysis of vari¬ 
ance, histograms, and non-pararretric tests. ___ 

PageMate 60 Command Ward Processor 20 

Full-featured package tor all Commodore computers. 
Full screen editing, and supports disk, tape, and all 
printers. 


DISK 

SPECIALS 

Scotch (3M) 5' r ss/dd 
Scotch (3MJ 5 Jf ds/dd 
Scotch (3M) 8" ss/sd 
Scotch (3M) 8 J ' ss/dd 



10/2.10 50/ 1.90 100/ 1.86 
10/ 2.65 50/2.45 100/2.40 
10/ 2,20 50/ 2,00 100/ 1 98 
10/2,80 50/2.50 100/ 2 47 


Wa stock VERBATIM DISKS 

Write for Dealer and OEM prices. 


Sentmal 5 ,Y ss/dd 
Sentinal 5 r? ds/dd 


10/ 1,80 50/ 1.75 100/ 1.65 
10/240 50/2.35 100/2.25 


We stock Dysan disks 


Wabash 5'' ss/sd 
Wabash 5" ss/dd 
Wabash S'" ds/dd 


10/1 50 50/1.45 100/ 1.40 
10/1.80 50/1.75 10C/1.65 
10/ 2.50 50/ 2.45 100/ 235 


We stock MAXELL DISKS 

Write for dealer and OEM prices. 

Disk Storage Pages 10 for $4 Hub Rings 50 for $6 
Disk Library Cases 8"—3.00 5"—2.25 
Head Disk Cleaning Kits 12 
AMARAY Disk Storage Systems in stock, 
innovative Concepts FLIP 'W FILES in stock. 


CASSETTE TAPES—AGFA PE-811 PREMIUM 

C'10 10/ 61 50/ 58 100/ 50 

C-30 10/ 85 50/82 100/70 


T£M£I** 


data 

systems 


ZVM-122A 99 ZVM-123G 89 

ZVM-131 300 ZVM-135 490 

Z100 16-bft/A-bit System CALL 

Z29 Terminal (DEC and ADM compatible) 680 

Z-150 IBM PC COMPATIBLE CALL 

2-160 PORTABLE PC GALL 

We stuck entire Zenith line 

USI Video Monitors - Green or AMBER 20 MHz ht-rss 
Dealer and OEM inquiries mxited 

WRITE FOR ISM PC COMPATIBLE PRICES 
MultiPlan—IBM Dr Apple 179 

Quad board tor IBM available 
KOALA PAD Touch Tablets—Apple, Atari, IBM, CBM 
Peach text 5000 Software Package 199 

PFS Software far IBM and Apple in stock 
SPINNAKER Software C64/VIC, Apple, IBM, Atari 
VOTRAX Personal Speech System 269 

BMC 9191 Color Monitor 229 

BMC 12A 12 J Green Monitor 79 

Dynax [Bralharj DX-l 5 Daisy Wheel Printer 469 
Brother Hfl-25 Daisy Wheel Printer |Z5 ops) 749 

Itch Prowriter Parallel Printer 379 

Panasonic 1090 Printer with Correspondence Mode 279 
Gemini 10X 289 

EPSON, Okidab, Star Micronic* printers in slock 

USt CompuMOO 4 R F Modulator 29 

We Stock AMDEK Monitors 

A P Products 15% OFF 

COMPUTER COVERUPS IN STOCK 

BROOKS 6 Outlet Surge Suppressor/Noise Filter 84 

Surge Suppressor-6 outlet 29 

E lectrohome 13 02-2 13 ' H l-res RG B M unitor 33 5 

Panasonic 12" Monitor (20 MHz) with audio 135 

SpiftekSYM-l Microcomputer 189 


m 


Hewlett Packard 

Write or caFI lor prices. 

DATASHIELO BACKUP POWER SOURCE $265 

Battery back up Uninterruptible Power Supply with surge and 
noise filtering. The answer to your power problems. 

ATARI - WE STOCK ENTIHE LINE 

SPINNAKER and Broderbund Software in stock. 


215-822-7727 
252 Bethlehem Pike 
Colmar, PA 18915 


A B Computers 


WRITE FOR CATALOG. Add $1.50 per order for United Parcel. 
We pay balance of UPS surface shipping charges on all prepaid orders 
(add extra for mail, APO/FPO. air). Prices include cash discount. 
Regular prices sightly higher Prices subject to change. 


rde 11 on inquiry card. 


BYTE May \m 537 






























































HALF HEIGHT DRIVES 



*209 

*199 

*189 


SHUGART: SA 455 

Double Sided. 40 TRK/Side 

COC: 9420 

Double Sided. 40 THK/Side 

PANASONIC: 551-2 

Double Sided, 40 TRK/Side 

* 120 Day Warranty 

* Fiw Shipping , WjWI 

* We Charge For Cr«ffl Carts 

* Orter Toff Free 

1-800-531-5475 (Outside Of Texas) 

(512) 250-1469 (In Texes) 

Tex» Resident! Add 5% Seles Tex. 


iCompufidd 


Carp 


13010 Research Blvl, Suite 101 
Austin, Texas 78750 


Circle 88 on inquiry card. 


QUASI-DISK, an S-100 RAM-Disk 
S915. with ,5 Mbyte of 64K ORAM 

QUASI OISK Is. an S 100 bus memory caid 
Winlh 64 srsckeis inf Dyrrnmic RAM The ca¬ 
pacity is 5 Mbyle using 64 * OPAMs or 2 0 
Mbytes wilh 256 K QHAMs. Cambinalionsnr 
K 4 K and 256 K D-RAMa may be used 
OUASl-DiSK is supplied with CP M 30 soft 
ware, mcfuding source code on bo EF dis¬ 
kette to allow the board to eniutalc a disk 
drive This is a high quality s* layer primed 
arcxiil board. Documenialion maudes pto- 
tessKwial Hcheroaiics however. Iwe F^l tCs 
are undocumefilod 

Because RAM can be accessed Evpproxi- 
mafeiy i.QOCHald lastiir thantnEhei >> Nappy 
diskette ck a hard disk you will enjoy dvRralt 
response Imtics perhaps 35 * faster than yonr 
current disk dr>ve Programming becomes 
moro oi a pleasure because your inns ts 
mare productive 

QPUON £4 socket piggy uacfc expansion 
board EJupplied wilh 5 Mbyte or 64 K D- 
RAMs m £604 Capacity is expandable io 
2.0 Mbyle using 256K R AM s 

OPTION A ballerv back-up board. 

MICROPROCESSORS UNLIMITED 

Prsfjga ChfcitXmi* 

(918) S6T-4«| 

Pnci hi 'iUlTCL't Mr chanqif 


Circle 274 on inquiry card. 



Circle 341 on inquiry card, 


BREADBOARD ON THE DUS 

For ISM, Apple 0 Commodore 


tiuiW your developmental cirduti quickly and 
eoslly aZ Board is a developmental breadboard 
which plugs into your computer's expansion slot 
through an integral Ifl-inch coble, al board 
mokes your system bus easily accessible ot the 
solderless breadboard ot points clearly marked 
to match the bus designations of your connputer, 
Pfug-ln up to 16 Fourteen-pin OIPs plus discrete 
components. Interconnect with ordinary hookup 
wire. Mo solder, no wire-wrap 
Complete system with Idea booklet only 
1174.95 plus &5.00 56H. Optional buffer/ 
decoder and expansion breadboards ova liable. 

S,E. Corporation 

P.Q. Box 1132 Vorba Undo. CA 92656 
Phone; (7145 600-9335 Telex; 756 562 


ilk 




TDK 

flexible disks 


Call Free (800)235-4137 

for prices and information. 



Dealer inquiries invited. 
C.O.D. and charge cards 
accepted. 


PACIFIC 

EXCHANGES 

100 Foothill Blvd 
San Luis Obispo CA 
93401 (In Cal call 
(8051 543-1037 I 


Circle 305 on Inquiry card. 


EPROM 

PROGRAMMER 


ONLY 

$ 295.95 


COMPLETE WITH 
PERSONALITY 
MODULE 


110V AC POWER-RS2 32 3 WIRE 
-6 BAUD RATES 

ALLOWS READ, WRITE & VERIFY 

Cornea complete with BASIC Driver Program 
Listing for moat small micros (or easily adapted) 

Full 1 Year Warranty 

Programs the following: 5 Vort 24 or 28 pin 
devices: 2716 2732. 2732A, 2764 27120, 
27256, 25xx senes, 68766 plus others. 

Specify Personality Module desired with order. 
Additional Personality Modules only $19.95 ea, 

CALL Oft WRITE FOR DETAILS 

APROPOS TECHNOLOGY 

1071 A AVENIOA ACASO Add 

CAMARILLO, CA 93QTQ 44 00 

[805) 482-3604 


VISA w MC Add 3 % 


Circle 44 on inquiry card. 



EC 51 

8051-Based Single-Board Computer with 
Monitor/Debugger 

■ 4 28-pm byte-wide 
sockets: monitor will 
program EEPR0MS 

■ Perfect for System 
Development and 
Educational Applications 




Binary Technology 


P o BOX AM * HANOVER. NH D3T55 • B03 BOMBS' 


Circle 60 on Inquiry card, 


***NEW LOW PRICES*** 

Ml# MEDIA 
■ aSF CONVERSION 

We Put Your Data Where 
YOU Want It! 

Your data can be copied from and/or 
to any of the following: Y?" mag tape, 
8 N Diskette, 514" Diskette. 

• Y* Inch Magnetic Reel Tape: 

800/ 1600 0.P.I. 

ASCII / EBCDIC 

• 8 Inch Diskette: 

CP/M, IBM 3740, DEC RT-11 

• SYx Inch Diskette: 

Apple II—DGX, CP/M. Pascal 
IBM PC/XT - MS-DOS, CP/M 
***PLU3+** 

Virtually ALL Soft-sec to red Formats 

PROFESSIONAL DATA SERVICES 
385 Woodley Road 
Santa Barbara, CA 93108 
805/969-6993 9:00-5:30 PST 

***NEW FORMATS AVAILABLE* + * 


Circle 319 on inquiry card. 


Disks ’n Things 


it Dealer Inquiries 
Welcomed 



cirvest 

* 


CALL 818-706-8602 


* Credit For Direct Dial Call With £30 Ordar 

* We Fey Shipping—MC/V IS A—COD Costs 

. ■ 2% Discount For Cash 
Applicable to USA Customers Only 


Disks Vi Things 

5505 Sottwind Way 
Agoura Hilts, CA 91301 

Price Usl Available 


Circle 136 on inquiry card. 


MAKE YOl'R 
COMPUTER TALK 


Best buy in speech synthesis!! 

Plug in PR0IALKER by Speech, Lttf. & ywr computer eouM 
be talking today, PROTALKER uses superior technology 
to provide high fidelity reproduction of any speaker's voice 
A intonation. Record & play messages in any language. 
PROTALKER comes with readyto-use software for 1 easy 
preparation of speech files: playing messages from 
BASIC; and source assembly language drivers. choose 
the best storage/duality tradeoff with switch selectable 
digitizing rates of 2 , % or 4 KB/sec. Use PROTALKER to In¬ 
sert voice instructions in all your programs. PROTALKER pro¬ 
vides the best Duality speech synthesis available tor your 
micro, PROTALKER is simple enough for the first-lime user 
but powerful enough fix the moat advanced programmer, 

Free software tor ordering nowll PROTALKER & 
manual $325. Manual only $20. Specify S-100 or IBM PC 
board; CPM, CPM-fie or MS-DOS; 0" IBM SS-SD or 5W' 
IBM PC disk format. M/C 1 VISA, include your card number 
& expiration date. CA residents add &5% sales tax. 

SPEECH, LTD. 

3790 El Carnino Reel, Suite 213 
Palo Alto, CA 94306 415-941-2490 



Circle 248 on inquiry card, 



















































SEND ONI DOLLAR 
I on OHM Ilf TAM HA LAI OG 


Shipping fl. Handling Charges 
Under 550 OO OVGf $50.00 


le California 

ide Calif One!, Mexico & Canada} 


Purchase 

10% 

15 % 

25 % 

fl i,,, i 


Purchase 

5% 

T 0% 
20 % 


Minimum Order $10.OO/CaUF. Resident*! 
add e.S^ Sales Tax. Phene Orders Accepted 
on VISA nr MC ON LY, NO C Q. D.’s. Prices sutv 
ject to change without notice. 


STORE HOURS 
MON-FRt-IO-7 
SAT—10-6 


'Apple and Apple II are the trademark of APPLE COMPUTERS. INC- 


FORMULA INTERNATIONAL INC. 

12603 Crenshaw Blvd., Dept. B t Hawthorne, CA 90250 

For information (213) 973-1921 • Orders Only (outside Calif.) (800) 672-8758 


pinecom 


TM 


Pioneer of Low Cost 
Apple* Compatible Computer 


No Copyright Problems! 

bmpare These Features with Our Competitors: 

Powerful Utility Program (100% Apple Compatible) 

B8-Key Upper & Lower Case Keyboard with Numeric Keypad 
p5 Pre-programmed Function Keys 
Speed Auto Repeat Funtion 
t>4K User Memory—expandable to 192K 
|A Switching Power Supply (11G/22GVAC) 

Ml ICs Are Socketed for Easy Service 
kation-wide Dealer Network for Convenient Technical Support 

And best of all, the price Assembled and Tested is just. 


Now 

with New 
Improved 
Keyboard 
and 64K RAM 

$49900 


pinecom " dp-64 

• Dual Processor (6502 and Z80A) 

• Detached Keyboard 

• 64K RAM Expandable to 192K 

• 25 Function Key Keyboard 

• Auto Repeat Keys w/Upper/lower Case 

• 2 Slim Disk Drives (optional) 

• 100% Apple II Compatible 

• 40/80 Column Display (optional) 

• Runs Both Apple Soft and CP/M Software 


Model DP-64 Fully Assembled... 


$ 


650 


AP I COMPUTER A&T 

Apple Look Alike 
48K User Memory 
Supports Upper & Lower Case 
100% Apple ir Compatible 

$45500 


MICRO-I COMPUTE) 

100% Apple Compatible * No Copyright Problems! 

Mode! I 48K RAM. 

Model If 64K RAM .. 


AP-U MOTHERBOARD 

Apple If +* Compatible 
48K Memory Space 
8 Expansion Slots 

Bare Board,.. *, . $69.95 ea. 

Assembled & Tested .... $295.00 ea. 


PRINTER by Super-5 

Parallel Interface (Centronics 
Compatible) Standard 
Microprocessor Electronics 
80cps Bidirectional with Logic Seeking 
96 Character ASCII 
Adjustable Sprocket and Friction Feed 

Model CP'BO.... S 265°° 


s 475 00 

$ 515 00 

$ 555 D0 


III 64K RAM w/Dual CPU.. 

(6502 for Applesoft & ZBGA for CP/M) 

Case and Keyboard Only... $159.95 

All above models are standard with Numeric Keypad, Function Keys, Auto 
Repeat Keys, Upper/lower Case Function, Fully Assembled and Tested, 


PERIPHERALS 


Autoterm 80-Col. w/Softswitch 

00-Column Card. 

00-Column for Apple Me*.,. 

280 CP/M Card (no software) 

16K RAM Card w/Cabfe 

Parallel Printer interface. 

Buffer for Printer Interface (16-64K) 
Serial Printer Interface Card w/AdJ, Baud 

Disk Controller. 

Disk Controller DOS 3.2/3.3 Auto Select 
EPROM Writer Card (2716/2732/2764). 


$09.93 
. 99.95 
. 49.95 
. 99.95 
47.50 
65.00 
. 65.00 
65.00 
65. DO 
75.00 
75.00 


3M 

DISKETTES 

SALE 

Single Sided / Double Density 
Soft Sector 


10 for 


*24 


50 





































EPROM PROGRAMMER 
KIT-MODEL 1409 



* PttinriH, lists, reads ami vcrKirs 2S0&, 2516,2532, 2564, 2758, 
2716, 2T31.A, 2764, 2712?, 6?732, &*m, 68766,6741, 674B.HAH 

■ RS 232 interface, supports tQK-XQft anri^r harri*£r« 
handshaking (RTS, GTS, OTRJ 

* Auto baud rate select (100-9600 hand) 

"Accepts keyboard entry with lire editing capability, ASCII, 
INTR, MOTOROLA, nr HE* lilt* 

* User (ritndy monitor for easy I/O debugging 

* On board power supply 

- WOS-l-EC, board, Xtornur, sottware( 4 K EPROM | ft 

dscumenftatSojp £89,50 

■ 1406-2:1409'1 + full Id «r pant _4 199.50 

'1409-3: Assembled and bested unit:_ 5 299.50 

- Communkalian software tpr (BMPC. APPLE, CPM, TBS60c 535,00 

B&C MICROSYSTEMS 

63SS IVfajave Dr.,San Jg$e, CA951SD 
IfaLiOOB) 997-76BSJTK.499S3S3 



GREAT DISKETTES 
Super low prices 
SYNCOM 


Fhe low priced, high quality tfisfcetic with a LIFETIME WAR¬ 
RANTY Packed in potybags of 10 with Tyvek envelopes, 
labels and reinforced hubs. 

One ot the best boys we’ve seen. | l Jjfi" 1 -.MlBWTI 


$139 

IQTT ac 


«ml5W5SDD 
5W DSDD ea 


,$185 

W ■ QTY 20 


Circle 52 on inquiry card. 


DISKETTE TD—Holds 7Q Stf" diskettes in dost tree 
safely $14.95 ea. + 13.00 Shprtg 

DISK CADDIES—Flip up style holds 10 5%' diskettes 
$1.65 ea.+ ZOShpng 

hipping: 5 V DISKETTES—Add $3.00 per 100 or frac¬ 
tion thereof OTHER ITEMS. Shipping charges as shown in 
addition to diskette shipping charges. Payment: VESA orMC 
COD orders only ado S3.0Q. Tam: Illinois customers 
please add 8%. 

Nationwide: 1-800-621-6827 
In Illinois: 1-312-944-2768 

Minimum, Order £35 00 

WF WILL BEAT ANV NATIONALLY ADVERTISED PRICE! 

DISK WORLD? 

Suire 48M * 30 East Huron Stree! * Chicago, Illinois 60B11 


Circle 139 on inquiry card. 


& Dysan 

*/ DISKETTE* 

554 ” 


$10 $50 $100 


1M-U SSDD 

104-20 DSDD 

204-ID SSOD 

204-20 DSQD 


29.00 142.50 200,00 

4000 197.50 39000 

40.00 197.50 390.00 

48.50 240 0 0 47500 


8 ” 


3740-1 SSSD 
37C-1D SSDD 
374Q-2D OSDD 

C ALLTOLL FREE 
800-624-7888 
OPERATOR fltJ 6 

(VISA. M.C., COO. 
ORDERS ONLY) 

/{fey* a IIfcofc, 24Hautxaaa r 


^10^50 $100 

34,00 167.50 330.00 

42,50 21000 415.00 

5000 24750 490,00 


( 408)252 4210 

M-Fj B:DO AM - 5:00 PM 
FOR NEXT DAY 
SHIPMENT 

Inquiries Also 


* Add $2 oashippng ifftluTlltecl 

Per Order 1741 Snratoga Avbfius. Suite PM00 | 

* CA Residems Am Sate TaK. San J«*. Calilomla 95129 

Send for Our Free Catalogue* Dealer Inquiries Invited I 


Circle 116 on inquiry card. 


8K 


Memory 
Module 7 h 



Radio Shack Model 100 
NEC PC-8201 

■ Suggoslad List (120 00. 

Purple price $59.95 

“ Low powflr CMOS design. 

* Simple Installation Instructions included. 

* 30 day satisfaction guarantee or your money hack. 

* 1 Year warranty. 

* Next day ship moot via UPS rnefudod in price. 

* Optional Memory Test program St5. (Cassette! 

No trills direct connect Modem Cable ■ 19.35 


hipping: F-rcm 
ISA—Add $4Q 


USA-Add (4,00 lor UPS 2 day Atr - Add $7 DO ter 
Canada-Payment: VISA dr Mt£ Checks held 14 
days. -Tit: 6% [Cfelil only) 


PURPLE COMPUTING 
2063 Ventura Blvti. 
Camarillo, Ca. §3010 


CALL NOW 


(805) 867-4783 


Circle 322 on inquiry card. 

51 / 4 ” DISK DRIVES 

iH fg 


TANDON: TM 100-2 

Dou bie Sided, 40 TR K/Side 

*229 

TANDON: TM 100-1 

Single Sided, 40 TRK 

*179 

CDC: 9409 

Double Sided, 40THK/Side 

*229 

* 120 Day Warranty 

* Free Shipping 

m 

• No Charge For Credit Cards 

* Order Toil Fme 


1-800-531-5475 (Outside Of Texas) 


(512) 250-1439 rin Tm» S ) 

Tex« Residents Add 5% Sales Tax. 


iCompufidd 


Cotp 


13010 Research Blvd. f Suite 101 
Austin. Texas 76750 


IBM-PC 

64K 2 OS/DD DRIVES 

$ 2350 

TAVA PC.$1950 

SANYO MBC-555. $1119 
EAGLE PC 2 Plus..$1995 
COLUMBIA 1600-1. .$2695 
DYNAX DX15 Iqp . .$ 435 
JUKI 6100 Iqp... .$ 435 
Okidata 92Pdmp $ call 
Taxan 210col.mon .$ 330 
FOR Computers,Printers & more 
Call:THE COMPUTER CLUB Inc M 
Days',bl9)S78-5654 


Circle 95 on inquiry card. 


MEMOREX 

FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLOtT Call Free (800)235-4137 

for prices and information. Dealer 
inquiries invited and CO D 's 
accepted 

vr$A 



pacirc 

EXCHANGES 

100 Foothill Blvd 
San Luis Obispo, CA 
93401 In Cal call 
(800)592-5935 or 
[805)543-1037 


ic 


PROMPT DELIVERY!!! | 

S SAME DAY SHIPPING (USUALLY) 


DYNAMIC RAM 

256K 

200 ns 

$59.90 

64K 

200 ns 

5.87 

64K 

150 ns 

5.99 

64K 

120 ns 

7.50 

16K 

200 ns 

1.15 


EPROM 


27128 

30O ns 

$22.50 

2764 

250 ns 

9.25 

2732 

450 ns 

8.50 

2716 

450 ns 

3.60 

2532 

450 ns 

4.75 

STATIC RAM 


G2G4P-15 

150 ns 

$4200 

6264LP-15 

150 ns 

44.00 

[ 6116P-3 

150 ns 

656 1 


Maale/C^rd vi&A tw UPS CASH COD 

Factory New, Prime Parts JJHoo 

MICROPROCESSORS UNLIMITED 

Li* OOP Spulll PeoriB Av£: m. At I]C 7 AQCf 
fiEGGS O* 744^1 (WIIIJ 

P'iias tmi«r .jj.r 4ii Uwon r “i 1B84 

■ COlEt^. npr^-i( | vTi.-- pncM fci rhan^i P i . i j > f *ic*icl I 

co im ptnc ojc ic ftotc to-do •'-o'isst-! Sum,™ c-vi insurt-iu. f- -n Ctih \ 
'• ftfltm &Y*iU Ailtol 'KS’rtM by B PM CST l*ul*V tM J*-h«6 

P^JIHC Ihto tort mon-toTji v* Frtpa' E ,p«i,> StBrabud Art I- 15,^1 


Gird© 275 on inquiry card. 


10 M BYTE 
DRIVES 

WINCHESTER TANDON 
TM502 

LIMITED SUPPLY 

$600 

NEW * TESTED 

ASK FOR 

SALES DEPARTMENT 


4700 SAN PABLO AVENUE 
EMERYVILLE CA 94608 
(415) 652-1805 


Circle 89 on inquiry card. 


Circle 305 on inquiry card. 















































Lyco Computer Marketing & Consultants 

TOLL FREE 800 - 233-8760 


TO ORDER 

CALL US 


In PA 1 717-327-1824 


PRINTER 
INTERFACING 

Ivalishia for ISM PC, Apple, Atari, Vic 20 & Vic 04 


PRINTER PAPER 
AVAILABLE 


SAVE---PRINTERS 


EPSON 


OKI DATA 


LETTER QUALITY 

SMITOCOFIONATPI,. *448.00 

>IABLO 630 ..$1719.00 

ALPAHCOM 42.*89.00 

ALPHACOM 81.§129.00 

NEC 8023 .§369.00 

NEC £025.*699.00 

NEC PC-6200 

COMPUTES .......... §CALL 


RX-80 ..SSAVE* 

RX-0OFT.....ON 

FX-flO ....In-Stock 

FX *1 OO... EPSON 

MX-BOFT.PRINTERS 

MX-100..,.**CALL»* 

MANNESMANN 

TALLY 

SPIRIT 00.,.SCALL 

MT16QL...SCALL 


SO.SSAVE* 

82 A..,.._CALL f or 

83 A...LOWEST 

84 .. PRICES 

92 .on that* 

93....♦.In-Stock 

PACEMARK 2350,. .PRINTERS 

ATARI 850 

REPLACEMENTS 

IN-STOCK 


CITOH 

GORILLA GXIOO.SI 70,00 

PfiOWRlTEfl 0510 ,. *339.00 

PROWRITER II.*859.00 

8000 ..SI025.00 

STARWRITER.*1099.00 

PR1NTMASTER.*1499 00 

STAR MICRONTICS 


GEMINI 10X. 

GEMINI 15*. 
DELTA fO,,.. 


-*289.00 

.SCALL 

.*479,00 


MONITORS 

Sakata Color 

.. *229,00 

Amdffk Color 1. 

. . .$275.00 

Ahidek 300 Green ,. 

... $149.00 

Amdek 300 Amber , 

,,, $149,00 

Gorilla Green .. 

.*99.00 


MODEMS 


ANCHOR MARK 1 $79-00 

ANCHOR MARK II 579 00 
HAYES SMART $239.00 
f+AYES MICRO If S309.00 
Micro Bit 

lPP-1000.*129.75 

NOVATION 

£at. 

FCAT. 

■ CAT . 

Ipple CAT H 
1 1 2 APPLE CAT . 


.$144,00 
*155.00 
$1 15.00 
$279.00 
*589,00 


CAROCO 

Cardprinter / LOl.*499.00 

ardprinl DM 1 .*109 00 

* Slot Expansion 64. $54 qq 

IWrlle NOW.* 39 ^ 

I Mail NOW.*29 00 

fcj Write NOW. t , g nn 

• K«*P.d .$29 00 

Universal Cass Ini. S 2 g 75 

frinter Utility.* 19.75 

j Slot Expansion. *79.95 

i Slol Expansion.,, S 74 95 

'RINTER INTERFACE. $39 75 

iRINTEft INTERFACE with 

1 full graphics .. $35 75 

IGHTPEN. *29^7$ 


HES 64 

Sound Sox. ., *9 95 

64F&rtH., r , * 55.75 

Hesmon. .S25.75 

Turtle Graphics.*37.75 

Has writer .. S 2 H .75 

Gridrunnar.,...*19.75 

SPINNAKER 64 


DUST COVERS 

800 ,„,.,*3.99 

400 ,.*3.99 

1200. *3.99 

410 ,,.,*3.99 

010.S3.99 

1050. ....,§5.99 

PROWRITER.*5,99 

GEMINI tOX.§5.99 

PERCOM DISK .,.. ,,,..§5.99 



;cippkz 


SSI 

Battle of Shilo.*28.75 

Tigers In the Snow §26.75 

Cosmic Balance.$26,75 


APPLE DUMPHNG GX S99 7 5 

APPt F DUMPUNG 64 M 6 SuffeOSl 79 75 

INFOCOM 

Zork I, It, or III. *26.75 

Deadline..*33.75 


Kindercornp. 

.*21.75 

SYNAPSE 84 
ZEPPELIN C/D. 

1 

*24.75 

Story Machine. 

.$33.75 

SLUE MAX C/D. 

,*24.75 

Face Maker. 

.*23.75 

DIMENSION X C/D . .. 

.*24,75 

Snooper Trooper. 

.$29.75 

E PYX 64 

Delta Drawing. 

$34.75 

ASPHI R,,., 

.$20.75 

Shamus 11 c/d. 

$24 95 

JUMPMAN JR R. 

- *26.75 

Pinhead c/d . 

.$22.95 

PIT STOP R. 

.$28.75 


600XL 


ATARI 800X1_ 

1400XL... 
1450 .... 


SCALL 
... .for 


Computers for people; 

O ' 


Voice Box 2 . *99.75 


1050 DISK DRIVE 
R 


TRAK DISK DRIVES 

AT-D1. 

.*379.00 

AT-D2. 

.*399 00 

PRINTER CABLE . .. 

.. *22-95 

Software for ATD-2 . 

.,.*22,95 

RANA 


DISK DRIVE 

COMPUTER CARE 

816 

3V. DISK DRIVE 

CLEANER,,. 

COMPUTER CARE 

.,,*12.75 

KIT.. 

..*19,75 i 


PARKER BROTHERS 

Tutankham R.$ 33,75 

Super Cobra R . ...* 33.75 

LOWest Chase R.*33 75 

PrirPC Fr ° OB0r R .* 33.75 

™Av e E ! saa.T* 

Popeye R.*33.73 


BROOERBUND64 
BANK STREET 

WRITER.„.*49.75 

CHOPUFTER ..*24.75 

LODE RUNNER..*24,75 

DR OL. *24.75 

KOALA TtX>CH TABLET. $69-75 


Monkey Wrench 2 $52-751 
SPINNAKER 
Story Machine R .,$28.75 1 

Face Maker R.$24.75 

Kindnromp R.$20.75 

Fraction Fever R . .*24,75 ] 
Delta Drawing ft... $26.75 ] 


BLANK DISKETTES 

ELEPHANT 

Single Side SO (TO).$17.73 

Single Side DD f10|,..$21,75 

Double Side DD (IQ).$20.75 

MAXELL 

MDinO)....... $20,75 

MD 00 >. *38.73 

CERTRON CASSETTES 

CC-10 12 for...*i 5.99 

CO20 12 for...317.99 

INNOVATIVE CONCEPTS 

Dlik Storage (holds 10 )_$ 4.95 

Dlek Storage (holds 15),... $ 9.95 
Disk Storage (holds 30).* 26.95 


HARD DISK 
DRIVES for 

APPLE IBM-PC 

5MEG__$1349.00 

10MEG * * $ $1599.00 
15MEG ..,$1999.00 
20MEG ..,$2359.00 

ftud 5 ll 1 tici it n t R5 mi |>. ,v**\ 

TEXAS 

INSTRUMENT 

Disk Drive...$245.00 


PEFQGM 


FOR ATARI 
COMPUTERS 

AT88S1 ....$299.00 

AT88S2_$535.00 

AT**S1 PD. ..$439.00 
RFD40S1.. .$399.00 
RFD40S2.. .$675.00 
RFD44S1.. .$449.00 
AT88 doubler 


TO ORDER 

CALL TOLL FREE 

100 - 233-8760 


I USA 


Circle 245 on inquiry card. 


or send order to 
Lyco Computer 
P O. Bon 5088 

lustomer Service 1-717-327-1825 Jersey Shore. PA 1774C 


POLICY 

In-stock items shipped within 24 hours of order, Personal 
Checks require four weeks clearance before shipping. No 
deposit on C O.D, orders. Free shippmgon prepaid cash orders 
within the continental U.S, PA residents add sales tax. All 
products subject 1 o availability and price change. Advertised 
prices show 4% discount offered for cash, add 4% for Master 
Card or Visa. DEAL r R INQUIRIES INVITED 
































































































Maxell Floppy Disks 

The Mini-Disks 
with maximum quality. 




Dealer inquiries 
invited C.O.D's 
accepted, Cal! 
FREE (800) 235-4137 


PACIFIC EXCHANGES 

100 Foothill Blvd. San Luis 
San Luis Obispo, CA 03401 
In Cal call (8QQ) 592-5935 or 
(805)543-1037 


Circle 305 on inquiry card. 



Single Board Computer 


6000 MPU. serial I/O, parallel f/O, RAM, 
EPROM, 44-pin 4,5 6,5 PCB 

EXPANSION MODULES: RAM, EPROM. CMOS 
SAM/bafterY, analog I/O, serial I/O, 
parol lei I/O, counter/timer, IE EE-4 SB, 

EPROM programmer, floppy disks, 
cassette, breadboard, keyboard/display. 

--- Wlnlek Corp. 

^ 1V I fcVI 1 1? | r 'W* South Slr(?eJ 

ll 1 A I Lis, IN 47904 

____ 317 741 9424 


Circle 434 on inquiry card. 


GET 

ORGANIZED 

wmt dun new uke or QinLinr rsatuins 



The ''Get Organized^ 
ergonomic 
chair. 

Features pneumatic 
lift and adjustable 
backrest. 

Comes in a 
choice of si* 
colors— blue, 
red, camel, 
brown, light 
grey and 
charcoal grey. 

To place your order today call anytime! 

1 - 800 - 328-2977 

We accept Vna and Maiternrd. 

1250 hfl* auppnj mmm 

Mid America Wholesaler, Inc. Computer Accessories 
0135 215 lh 51.. Lakeville, MIH 55044 
Minnesota Resident Call Collect. 

(612) 469-4666 

Dealer inqulriei invited 



NEW! FORTH COMPUTER 

The AMS-1000 series development,''target lingle board 
cofT^xiwrJ for debited control appkcaOqra In dude: Ex- 
ccrvded FORTH and tSD2 assembler In I IK of firmware, 
RS-2J2 port. Two 8-ttt TTL kO porti. Two 16-bit 
counter,''timers with interrupt, 2K or BK of battery back¬ 
ed CMOS RAM, Extra socket will program 2K or BK 
E or EPROMS. Extensive documentation and large 
tutorial type manual on the FORTH language. Autostart 
your program on power-up and there is a wake-up feature 
for mutcl-dksiribuied process control. You supply CRT 
& Sv only © 20Qma. The board has a 44 pin bus and 
is 4.5* x4.£ ' OEM qty. and pHdng available. 2K-J299 
SK-S397 single qty, Fcr order or info write to; 

ADAPTIVE MICRO SYSTEMS 
PjO, BOX 965 
SANDY UTAH 94091 

MC/VISA orders only call: 
1-800-2274617 ext. 125 
I-800-772-3 S45 In Calif. 



KEYBOARD PROTECTOR 


Remains In place during keyboard use. 
Prevents damage from liquid spills, dust, 
ashes, etc- Fits like a second skin, excellent 
feel. Homerowand numeric locators. 
Available for: 1BM-PC, Apple lie. 

Send $29.95. check or M.O. , Visa & MC 
Include exp. date and signature. Specify 
computer type- Dealer Inquiries invited. 
Free brochure available, 

MERRITT Computer Products. Inc. 
2925 LBJ. *180 / Dallas, Texas 75234 
(214)942-1142 


MODEMS 


SIGNALMAN.. 

MARK 12...300/1200 AUTO..... S279 

MARK 10. . .300 AUTO. $169 

VOLKSMODEM & cable.$79 

US ROBOTICS.Hayes Compatible' 

'PASSWORD' 300/1200 baud.$339 

'S100' card 300/1200.$339 

'AUTO 212' dbce. 300/1200.*419 

DOT TiTi tx it ctt c LETTER 

MATRIX PRINTERS QUALITY 

CABLES 6 feet IBM CFfM...5 22 

GEMINI 10X 120 cps graphics.$279 


PROWRITER 120 cps hi density... .5344 
DAISYWRJTER fast! 40 cps 4SK, SCALL! 

ibm HARD DISKS a™ 

Complete Systems . .controller & drive & software 


10 Mbyte' half height...$1295 

23 Mbyte .. $2195 40 Mbyte.$2795 


IMAGE COMPUTERS 

RQ Box 1164, Cardiff, CA 92007 

__ DEALER 

(619) 942-7373 mgm INQUIRIES 

(619 270-3600 JSL INVITED 


Circle 17 on inquiry card. 


Circle 256 on Inquiry card. 


Circle 206 on Inquiry card. 


GILTRONIX SWITCHES ARE 
THE BEST CHOICE. 


,.. and here are 10 good reasons why: 

IBM PC APPLE 



1 . Serial |R5M?> nr 
Parallel 
(Canl ron.rjsi 

2 PrompI OBliwfrriwS 

5 Nationally Aflupr- 
Used Products 

4 Brood Product 
Line 

6. Ov 0 r 30,000 Uni|* 
Sold io Drib 

6 Sains on.:! 
T«hM<al 
Supporl 


{ ) 


7 . F.C.C. Approved 
Uni I* 

ft Manual and 
AulomaEnc Units 
5. Highest Qualll* 
PC Board SwLrcti 
TecTinolQBsr 
tb, Buy Drrscl From 
Gillmonl i. of Pram 
Any AtfthwIzKKf 


Manual Units—2 to S Ports 
Automatic Units—3 to IS Ports 


rvt 

COUiltronix 

iXj 


37B0 Fsinan Way 
Palo Alio CA 9*3fl5 
14151 493-1300 


ORDER HOTLINE: 1-600-531 t3G&lOulside of CatUomlaj 


Circle 104 on Inquiry card. 



NEW! BREAK OUT-BOX 
Tests, Monitors, Re-wires 
RS-232 Interfaces 


Opens signal lines, rewires 
or monitors In one unit. 
Nine two-color LED's 
monitor 7 lines plus two 
spares. Wires included. 
24 switches open any 
RS-232 line except pin 1. 
Requires no battery. Order 
Direct! Only $149.95. Add 
$1.75 postage & handling. 
1L res. add 6% sates tax. 
MC, VISA accepted. Free! 
New illustrated catalog of 
RS-232 interface and 
testing equipment. 
Phone: 815-539-5027 


B &n electronics 

MANUFACTURING COMPANY 

Box 68B, MEND0TA, IL 61342 


Circle S3 on Inquiry card. 


COMPUTER BRIEFCASES 



" ‘ * Lightweight, lough, molded ASS case 
■ ' ■ Aluminum closure, casl chrome locks 
* 1 * CustomizvtJ toflm padding on alt sides. 


EXECUTIVE line («. shoulder strap) 

F l IBM PC. keyboard, cables $149 

PRESTIGE LINE \axid $15 tar shoulder strap) 

P-1 Transtar 120 (Silver Reed 500) $B9 

P-2 TRS-BO Model 100, Translar 120 *119 

P-3 Epson MX-e0 (IBM Primer) $B5 

P-4 TRS-BO Model 100. Epson MX-BO ln9 

F-S Epson MX-8Q FjT $105 

P-6 TFtS-60 Model 100, CCn=ei $W 


CarryCase 


PT3) WJIW 

PD. Ben TItrea. TK 77272 


Circle 70 on inquiry card. 
































































TOLL-FREE 

ORDERING: 

800 - 222-8686 

FOR TECHNICAL SUPPORT/ 
SERVICE/IN ARIZONA: 
602 - 282-6299 


PPT^USTOM COMPUTER 
Uu I TECHNOLOGY 

1 CRAFTSMAN COURT - BOX 4160 - SEDONA, ARIZONA 86340 

Purchase your Hardware and Software directly from an OEM I Systems Integrator Take advantage of our buying power! We stock a 
full line of Board Level Components, Software and Peripherals. Call for your needs. We ll give you the Lowest Prices, and the Technical 
Support and Know-How we are quickly becoming well-known for Satisfied Customers Nationwide. The Nations Custom Systems House 
for Business, Education and Science. CaJI for a system quote. 


FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST 



E 





LIBERAL DEALER PRICING 
ON ALL CCT PRODUCTS. 


CCT 


CompuPro 


| THE CCT EXCLUSIVE WARRANTY 

With any system we build, we pro¬ 
vide, in writing, an unconditional 12 
nonth direct warranty on the entire 
stem, including mainframe, boards, 
drives, power supplies, cabling and 
peripherals! We offer guaranteed 
24-hour in-house repair and/or replace- 
nent with just a tech-line phone call. 
3 can offerthis, since we are so sure 
pfour level of quality and reliability. It’s 
great to know that in the event of a pro¬ 
blem , you’re not out of business waiting 
on service turnaround. Wte deliver! 
Our various OEM contracts with all 
he manufacturers of the components 
ve integrate, allow us this un¬ 
precedented flexibility. No factory O.K.'s 
hecessary—just get it running - NOW! 


8” CP/M SOFTWARE SPECIALS • 

bBASE II - Latest Version 2.4.$349 

Supercalc 86 - for CP/M 86 & MP/M $99 

ordstar.$299 Pro-Pak.$429 

Microsoft BASIC . $299 Compiler $339 
Bupersoft FORTRAN IV $339 C Camp $399 
Peachtree Series 8 Modules .... each $599 
TOP SELLING PERIPHERALS « 
PCT-90K Parallel S-100 

Amber Screen-90K Baud.$749 

se 100-14" Green.$699 

Wordstar Prom Option.$ 75 

se50.$529 75 .. $609 

200/300 .$1069 

l/isual 50 $599 Televideo 925.. $749 

950 .$950 970 . $1099 

Liberty Freedom 100—$479 200 — $679 

bkJdata 82—$349 83—$619 84—$1029 

92.$459 93.$779 

htEC 7710.$2150 7730 .$2150 

Diablo620 .$969 630 ... $1899 


INDUSTRIAL GRADE 
SUPERIOR QUALITY 


CCT DISK DRIVE SYSTEMS 

S-100 HARD DISK SUBSYSTEMS 


ROLLS ROYCES OF 
THE INDUSTRY 


Professionally engineered ST-506 type systems for the business market S-100 Computer user. In¬ 
cludes industry top quality drives, CompuPro Disk 3 DMA controller, all cabling, A&T f formatted, 
burned-in. Provisions for up to two hard disks in each system. We include ope rating system update, 
CP/M 80, CP/M 86 f CP/M 8-16, MP/M 8-16, CP/M 68K. Soon to be supported - MS-DOS, (/I Systems 


are CCT innovated hard/floppy comb 
CGT-10 (11 + MEG} 

CCT-20 (22 + MEG) 

CCT-40(36+ MEG) 


nations, with Mitsubishi DSDD 8" drive.) 

. ■ $2349 CCT-10/1 .S2849 

. $2749 CCT-20/1 .$3249 

. . $3349 CCT-40/1 .$3849 


Drive capacities shown are after formatting! We are working on tape cartridge back-up units. 


, n . ol> FLOPPY SYSTEMS 

CCT-2,4 ■ Dual 8” DSDD 

Mitusbishi 2,4 Megabyte in Extra Heavy horizontal enclosure, 
re moveable filter air system, all cabling, A&T Burned in. The 
fastest system available: $1199 

with (2) half-height - CCT-2,4S . . $1229 

Special configurations available — Call! 


OCFS'SW DSDD 

IBM Compatible Tandon 320K. Extra Heavy Cabinet 
accommodates two drives, hard or floppy. Allcabling, AST, 
Bumed-in. Perfect for our MS-DOS Package . $389 

with Hard Disk Power Supply.$389 

Two Drive Unit (720K) CCT-5/2 .. $649 


★ SUPER PRICES * COMPUPRO COMPONENTS ★ INSTOCK ★ 

SYSTEM SPECIAL—ALL CCT A&T, BURNED IN: 816A - $4299 816B - $4999 816C - $6499 

CCT-2 - $6799 • CCT-3 - $6699 • Disk 1 W/CP/M - $469 • CPU 6086/37 $819 * M-Drtve/H - S1099 
CPU 8085/88 - $329 • CPU 8086 - $559/10Mhz - $599 • CPU 68X - $519/10 Mhz-1639 

CPU-Z - $249 • Disk 1 - $369 • Disk 2 $579 • Disk 3 $539 • RAM 16(12Mhz) - $369 * RAM 21 (128K) - $779 
RAM 22 (256K) - $1359 • Interfacer 3 - $459 • Interfacer 4 - $349 • System Support 1 - $329 

Enclosure 2 Desk - $599/Rack - $649 * CP/M 80 (CCTHMX) - $125 * CP/M 86 (CCTTMX) - $175 

CP/M 8-16 (CCTTMX) - $199 • MP/M 8-16 (CCTSX) - S499 • CP/M 68K (CCTUX) - $279 

CP/M 86 Upgrade Kit: CP/M 86, RAM 16, Sys. Supt. 1, Cable - $829 
Call lor CSC Boards — New Releases — CCT Mods Updates - $30/0,S. 


CCT-1 - ENTRY LEVEL S-100 BUSIN ESS SYSTEM 


• Enclosure 2-Desk-20 Slot Mainframe * 
• CPU 8085/88 - 6Mhz 8Q85/8Mhz 8088 * 

• Disk 1 - DMA Floppy Disk Controller * 

• RAM 16-64K Static RAM - 12Mhz • 

• Interfacer 4 - 3 Serial/2 Parallel 1/0 • 


• CCT-2.4-Dual 8” Mitsubishi 
DSDD Drive System - 2,4 Megabytes • 

• CP/M 80 - 2.2 HMX - CCT Modified • 

• All Cabling, Complete CCT Assembly, 
Testing, and Minim urn 20 Hour Burn-in • 


SPECIAL PRICE 

$ 3,449 


RUNS ALL STANDARD 8 1 CP/M SOFTWARE - INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY 


OPERATING SYSTEM NOTE: Latest CP/M, CP/M 86, MP/M 8-16, CP/M 68K r have each been restructured and optimized by CCT. 
for utmost flexibility, power and speed. 


MS-DOS FOR COMPUPRO - IBM COMPATIBLE CCT MODIFIED SYSTEM 

For any CP/M 86 CompuPro System — Includes MS-DOS torsion 2.0 and 5V< " DMA Disk Controller. All Manuals - $699 


s & availability subject to change. All products new, and carry full manufacturer's warranties. Call for catalog Free technical help to anyone. All products we well are CCT individually 
fted and set up for your system - Plug-ln & Go! Arizona residents add sales tax CCT© Trademark — Custom Computer Technology; MS-DOS© Trademark — Microsoft; IBM© 
demark — International Business Machines; CompuPro© Trademark - WJ, Godbout: CP/M© MP/M© Trademarks — Digital Research 


Circle 119 on inquiry card. 


BYTE May 1984 543 






















































The "Get Or^m^ed" copy 
huWer rt made of bretsre 
■cryiic and iMtum tfiW dip. 
imrcg arm and sturdy tuia. 

Work* with any *ys4em. 

ORGANIZED 

WITH OUR MEW LINE Of QUALITY PBOOUCHI 





Siurdy 'A* bronze acrylic 
printer stand. Featuring 
boEtLwn leed ska and pad¬ 
ded rubber feel to proiert 
surface and reduce noise 
Available in rwosiKs. 

P* « TfiHlri liaSfitalumn p™,l»r. 

129,95 

FB « MnlJi.4 Urn fewer ‘ 

S3995 


To place your order loday call anytime! 

1-800-328-2977 

We accept Visa and Mastercard, ,, ■_ 

Add ti.jiHDr ihrppint- 

Mtd America Wholesalers, Inc, Compoier Accessories 
0135 215 |h Su, Lakeville, MN 55W4 
Minnesota Residents Call Coltea. 

(612) 469-4666 

Dealer inquiries ir™rwd- 




Diskettes 


Rely on Scorch* diskettes to keep your valu¬ 
able data safe. Dependable Scotch diskettes 
are tested and guaranteed error-free The low 
abrasivity saves your read/wriie heads 
They're compatible with most diskette drives 



(800)235-4137 


Dealer Inquiries 

invited 



PACIFIC 

EXCMAffGtS 

Ufcl hr KM 6 l*fl 
“i*n Lxn 1 Ihnp. L A 
>mtu Ip Lai , 4 N 
iWW|Mjy*CA‘- 
HlfStM'MrHT 


PAL, EPROM 
PROGRAMMERS 
& UV ERASERS 

from $49.95 


LOGICAL DEVICES INC. 

ileludiildtf and 
Cudtomeb Sufifia^t 
U> <tjf Outmost 9*np&dance, 

SEE OUR AO ON PAGE 62 


QQQOQQQ 


ORDER TOLL FREE 

1-800-EE1-PR0M 

(1-800-331-7766) 

Circle 238 on inquiry card. 


APPLE COMPATIBLE 
HARDWARE 


INTERFACE FOR TYPEWRITER, 
CENTRONICS AND WORDSTAR 
COMPATIBLE 

Mod*I * Price 

It Olivetti Praxis M. 35. 40 , , - . ..544 

U Olivetti Praxis 41 
H Silver Reed Ex 42, 43. 44 * Penmjii 
T4 Adlnr SaTellHe 11 and Alpha Royal 2001 
T5 Olympia Cumpaci and Swintec IMfc CM 

INFRARED INTERFACE FOR REMOTE 
OPERATION WITHOUT CABLES 

l hr Bojrd. Receiver station 194 

Inr use Wllh cric or all 

iRN Numerical Pad VlsiCal compatible ..... 545 

I HR full keyboard wtlh lower rase. 5129 

IRC Four direction con«r control 529 

tO ORDER CALL £4MJ 714-4<>11 

ri/Ti 

¥ M or write 

bit _ 

INTERFACE ™ 

Advanced JVamduciv Devices, Me 

IJS7 f awcence Stf., Surinyvafr, CA 

AddrrrunaMi.iDpec order iot ibrppmR 

CjhL rpuifpnli atfd 6' .-'.I, Id i 



IDEALLY SUITED TH 
FROTOTYPES. FIELD 
SERVICE OR EDUCA¬ 
TION - FDR ENGINEER, 
TECHMICLMt, STUDENT 
□R HOBBYIST* 


1 RULLLJJ - nEJI 

EH SOFTWARE 
« COMPLETE - HO PER¬ 
SONALITY MODULES 
" OWE YEAR HARRAHTT 

" 2500, 2700 SERIES, IK THRU I SB (BYTE) EPROMS 

* CORNET TO RS-232 IHTERFACE. COMFOTER DR TER- 
HI HAL - SELECTABLE MUD RATES, 300 THRU J9.2R 

* SECURITY CODE PROTECTION 

* ERASE. READ. VERIFY 4 FKOGRaX MODES SUPPORTED 

* program an Entire eprom, a selected portion 

OR RyTE-AT^A-TjtHE 

‘ OBTAIN PROGRAM DATA FROM ANOTHER EPSGK, COM¬ 
PUTER MEMORY OR DIRECT FROM TERMINAL 

* CF/H COMPATIBLE SOFTWARE SUPPLIED OH B M &SSD 
DISKETTE ALONG VITD FULL DOCUMENTATION 

* MODEL >05 - THE NORMAL CHOICE WITH 

* COMPUTER AVAILABILITY 

» 4ftc MODEL >051 - EMEANCED VERSION, L6K 
(BYTE) DATA BUFFER VTTR EDITOR - HO 
COMPUTER IS REQUIRED BUT ALLOWS 
GREATER FLFJUBtLm IF AVAILABLE 

COD'S WELCOME- DEALER INQUIRIES INVITED. 
(305) 334-3511 

EPIC ELECTRONICS 
1074 HE COMMERCIAL ST- 
JFN5EN BEACH. FI. 33457 

CP/M is * trademark of DIGITAL RESEARCH 


Circle 164 on Inquiry card. 


NORTHWEST MICROCHIPS 

0 ^ 

DISTRIBUTORS 
(266) 876-6298 

DYNAMIC RAM 4116 

200TH 

(150 

4164 

150ns 

550 

STATIC RAM W6F4 

150ns 

580 

eilSLP-3 

150ns 

a?o 

Z128P4 

200ns 

4.20 

55725 

150ns 

455 

S264LP-1S 

150ns 

CALI 

EPROM 2700 

450ns 

4.10 

Z7I6 

450ns 

&50 

27161 

350ns 

4J5 

273? 

350ns 

4.75 

2754 

300ns 

7.75 

ZIQ FAMILY ZBQA CPU, CHX PtQ 

520 


QAHT 

510 


DMA 

7,50 

Z808 

CPU 

m 

SPECIAL! 41U 

200ns 

SiJO 

{limitKf quantify! 


6730 VIEW DRIVE S.E. 
PORT ORCHARD WA 96366 

All priesa subject to cftafige, 
Oueuiiity dltcount* Bvallable. 


Wa iftlp UP3-COD w prepflkJ. 
Shipping Brni insuranca ara «tn. 


WasNnglon naBicfantB add 7.8% wlss HU, 

CALL US ANYTIME! 



Circle 305 on inquiry card. 


Circle 23 on Inquiry card. 


Circle 295 on inquiry card. 


8031 CROSS ASSEMBLER 
FOR THE APPLE II 

» Supports all 9051 family mem 
tiers: 9031,0051, 0751. 80C31. 8GC51, 
8032, 8052. 8044, 8344, 8744. 

• Written in machine language 
with no overlays for extremely fast 
execution. 

• Mnemonics, syntax, directives 
and controls same as Intel's. 

- Generates standard Intel Hex 
format file for easy PROM 
programming. 

• Can be run on an Apple Me or 
Apple II Plus 

Price $145.00 
MelaLink Corp. 

P.O. BOX 124 
CHANDLER, AZ. 85224 

C 602} 899*4592 


PRICE WAR 

Tpchnkaf Support, Low Lew Price and Prom pi Debt 


10M PC [j j-> | 

* 64K, drive and FDC 52269 \ ™ |L 

• 64k, 1 330* drive, color & FDC 

card with green monitnr $23B9 


JCALL 

5CAU 

KALL 

5CALL 

555 

5229 

51W 


■ IBM XT, r8M PC jr. 

* Compaq 5 Compaq Flu* 

* Celumbia PC & Columbia VP ... 

* Ejgle PC 5 Comna PC tail otbenl. 

* 64 KB RAM chipA (Entedl 

* Tendon 300-2. CDC 9409 drives . 

* TEAC F0-358 lilm Hew drive . 

* PfBasus, Davang, Maynard and 

TaEICrass hard clicks 5CALL 

* AST Products: UK SFG 4 SAV Six Pack Plui 

MECA Plus, Combo Plus.*279 

ALL OTHERS CALL 

* 5T6R1Q Plus, Ptantronics C+, Hercules and 

Quadboatds. SCALL 

* Paradise Multi Display Card .5395 

* AMO-EK Monitors .300*. 5149 

3I0A.5369 Color II Plus *439 

* Princeton Graphic HX-1 2 .. . .*469 

* PCS MAX-12 and SR-12 SCALE 

* EPSON FK-W *5*9.FX-1QG.*CALL 

•NEC 3550 51695 Ok-daii 9293 SCAU 

* Printer Cable. .. 532 

•ISM Software SCALL 

* Hayes Modems (all models! ...... SCALE 


AS* 

FOR 

OUfi 

TERMS 


P.Q /MGVISA ACCEPTED, COD 20% DEPOSIT 

PC COMPONENTS 

T7842 Irvine Blvd,, Suite TT0 
Tustiri, CA 92680 
f714) to9-0774 (714) 7B6-1897 

WE PAY LONG DISTANCE PHONE ORDER* 
DeaJeri Inquiries' Welcome ^ 


IBM pc COLUMBIA 

94QQ CALL TOR 1600-1 249 9 

IBM-X T 4 ftrtfta oooc 


17 ' 1600-4 

2Dn ,iZ7ytit;"" j vp 


CORONA 128K, 2 Do, software, monitor. 2395 

SANYO 550, 128K, 1 Dr, software,.799 

SANYO 555,12SK. 2 Drs, software.1099 

FRANKUN 1000 FRO+. 1129 

FRANKLIN 1200 OMS+.1399 

Cell lor plotter and items not Fisted 

OKI 92 .... 449 TP I.259 

OKI 84 . . 948 TP II.299 

RX 80 FT. .369 Brother 15.429 

FX 80.499 Brother HRI 499 

FX 100 . . , . 739 Silver R 550599 

Delta 10 . . . 399 Prowriter 1 . 359 

Gemini 10X 289 Prowriter II. 599 


MICROLAND 

Price for prepaid 
2% C.O.D. 


5223 Beechnut 

Houston, TX 77096 

(713) 668-4695 


Circle 257 on inquiry card. 


Circle 308 on inquiry card. 


Circle 272 on inquiry card. 
































































U.S, MANUFACTURER 
ONE YEAR WARRANTY! 


10 MEGABYTE HARD 
DISK FOR IBM PC! 


00 


0 MEGABYTE 
IARD DISK 
: OR IBM PC 


Plug-n-Run, ready to go • complete with 
(controller card, data cable, and mounting 
hardware * totally PC/XT compatible * 3 times 
faster than XT ■ handles 4 different operating 
systems * streamer tape back-up available 



YOUR PRICE 

!G mbyte internal 

$1795 

$995.00 

0 mbyte external 

$2095 

$1195.00 

5 mbyte internal 

$1995 

$1395.00 

5 mbyte external 

_ $2295 

$1595.00 

!6 mbyte internal 

$2495 

$1995.00 

!6 mbyte external 

$2795 

$2249.00 

rape Back-up option 

$995 

$795.00 


Ihi-res monitors 


OtMDEK 310A_ 

*MDEK 300G __ 

°iM0EK 300A 
MVIDEK COLOR I 
MWDEK COLOR It 
MVIDEK COLOR IV 

PGS * MAX-12 _ 

PGS * HX-12__ 

PGS SR-12 


3UADCHROME 
"OMREX CR6800 

EYTRONICS 

EYBOARDS 


YOUR PRICE 
$230 $169.95 
$129.95 
$149.95 
$259.95 
S419.95 
$774.95 
$199.95 
$459.95 
$649.95 
$499.95 
$499,95 


$179 

$199 

$379 

$559 

$995 

$269 

$699 

$799 

$795 

$649 


hso 

tl 51 


YOUR PRICE 

$269 $169.95 
$299 $239,95 


iTB BOARDS 
-OR IBM PC 



YOUR PRICE 

RAPHICS PLUS _ 

_ $495 

S379.95 

10 PLUS 128 K 

$495 

$349.95 

tO PLUS 256K 

$595 

$449.95 

tO PLUS 364K 

$795 

$549.95 

UPER FN0 64K 

$419 

$329.95 

UPER RIO 12SK 

$519 

$379.95 

UPER RIO 256K 

$619 

$479.95 

UPER 10 

$229 

$179.95 


SOFTWARE 
FOR IBM PC 




YOUR PRICE 

LOTUS 12 3 

$495 

$329.95 

SYMPHONY 

$695 

$549.95 

dBASE II 

$700 

$429.95 

Ft:BA$E 4000 

$495 

$319.95 

SMART KEY 

$89 

$69.95 

MOVE-IT 

$125 

$89.95 

MULTIPLAN 

$250 

$169.95 

ACCOUNTING PARTNER 

- $395 

$249.95 

CROSSTALK . 

$195 

$129.95 

PROKEY 

$75 

$54.95 

MULTIMATE 

$495 

$299.95 

SUPER CALC 111 

$395 

$249.95 

TRANSEND PC 

$189 

$139.95 


MICROSOFT 
FOR IBM PC 


MOUSE _ 

SYSTEM CARD 64K 
SYSTEM CARD 256K 


YOUR PRICE 

$199 $129.95 
S395 $279,95 
$625 $429.95 


320K DISK DRIVES 

DOUBLE-SIDED, DOUBLE-DENSITY 

FOR IBM PC 


$199 

95 

CHOICE OF 


Tandon 

Tec 

Teac 

Epson 

Panasonic 

Shugart 


DISKETTES For IBM PC 

High quality double-sided, double-density 
diskettes, certified to be absolutely error free 
Box of ten, warranteed for one year 

Sox of 10 w/FREE plastic case . $39 $19.95 

HIGH SPEED 8087 APU 


Math coprocessor chip 
List Price $295 _._ 


SALE PRICE $99.95 


PLACE ORDERS TOLL FREE 


Continental USA 

( 800 ) 421-5500 


Inside California 

( 800 ) 262-1710 


QUADRAM 
FOR IBM PC 


OUADBOARD No RAM 
OUADBOARD 64K 

OUADBOARD 128K _ 

OUADBOARD 256K _ 

QUADBOARD 384K 
QUADLINK ___ 


QUAD 512 PLUS 64K _ 
QUAD 512 PLUS 256K 
QUAD 512 PLUS 512K 
QUAD COLOR I 
QUAD COLOR II_ 


YOUR PRICE 

- $295 

$214,95 

$395 

$275.95 

$495 

$339.95 

$595 

$399.95 

$795 

$595.95 

$ 680 

$449.95 

$325 

$219.95 

$550 

$369.95 

$395 

$549.95 

$295 

$209*95 

$275 

$199.95 


IBM VIDEO BOARDS 


YOUR PRICE 


HERCULES GRAPHIC 
PLANTRONICS COLOR-r 

STB GRAPHICST_ 

QUADCOLORI _ 

AMDEK MAI _ 


$499 

$549 

$495 

$295 

$649 


$339.95 

$379.95 

$379.95 

$209*95 

$495.95 


64K RAM UPGRADE 
FOR IBM PC 

High speed RAM upgrade kit with FREE! parity 
(error detection) and one year warranty 

YOUR PRICE 


64K KIT For IBM PC 

$90 

$49,95 

128K KIT For IBM PC 

$180 

$95.95 

192K KIT For IBM PC 

_ $270 

$143.95 

256K KIT For IBM PC 

$360 

$199*95 

384K KIT For IBM PC 

$540 

$269.95 

AST FOR IBM PC 



YOUR PH ICE 

SIX PAK PLUS 64K 

$395 

$269.95 

SJX PAK PLUS 256K 

$695 

$489.95 

SIX PAK PLUS 384K 

_ $945 

$569.95 

MEGA PLUS 64K 

$395 

$269.95 

MEGA PLUS 256K 

$665 

$429.95 

MEGA PLUS 512K _ 

_ $1095 

$799.95 

I/O PLUS 

$165 

S119.95 

MP 64K 

$295 

$199.95 

MP 128K 

$395 

$249.95 

MP 192K 

$495 

$299.95 

MP 256K 

$595 

$349.95 


Los Angeles Area 

( 213 ) 973-7707 


We accept cash, checks, credit cards, or purchase orders from qualified firms and institutions 
Minimum prepaid order $15.00 California residents add 6V?% tax. Export customers outside the US or Canada please 
add 10% to all prices Prices and availiblNty subject to change without notice. Shipping and handling charges 
via UPS Ground 50C/!b. UPS Air $1 00/lb. minimum charge $3.00 Prices quoted are for pre-paid orders only 


cle 212 on Enquiry card. 
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Computer Products 


APPLE ACCESSORIES 
ON QAI B ' 


SUPER DISKETTE 
SPECIAL! 


We bought out a major manufacturer's over¬ 
stock and we are passing the savings on to you! I 
Single-sided, double-density package of ten 
with FREE 1 plastic case 

Box of 10 w/FREE! case __ $34 $1835 I 


SMARTMODEM 

Hayes 

Sophisticated direct-connect auto-answer/auto 
dial modem, touch tone or pulse dialing. 
RS232C interface programmable 

YQUR PRICE 

_ $699 $475,00 

__ $599 S399.95 

_ $289 $199.00 

_ $249 $199.95 

_ $399 $299.95 

__ $299 $239.95 


Smart modem 1200 
120OB for IBM PC 
Smarlmodem 300 _ 
Hayes Cronograpb 
Micromodem 100 _ 
Micromodem lie 


1200 Baud 

SMART CAT-Novation 

103/212 Smart Cat and 103 Smart Cat, 1200 and 
300 baud, built-in dialer, auto re-dial if busy, 
auto answer/disconnect, direct connect, LED 
readout displays mode analog/digital loopback 
self tests, usable with multi-line phones 

YOUR PRICE 

300 Baud 103 Smart Cat _ $249 $199.95 

1200 Baud 212/103 Smart Cal $595 $449.95 


J-CAT MODEM 

1/5 the size of ordinary modems. Bell 103, 
manual or, auto-answer. Automatic answer/ 
originate, direct connect, built-in self-test, two 
LEDs and audio beeps provide status 
information 

your price 


Novation J-Cat 


$749 $114.95 


Versafloppy II with PROM 
Versafloppy 11/696 A & T _ 
CP/M 3.0 with VF-il 


64 STATIC RAM-Jade 5Vi inch DISK DRIVES 


Uses new 2K x 8 static RAMs. fully supports 
IEEE 696 

YOUR PRICE 


Bare board _ 
Kit less RAM 

32K kit _ 

56K kit _ 

64 K kit _ 


Assembled & Tested 


_ $69 $49.95 

_$149 $89.95 

$229 $169.95 
_ 5299 $225.95 
$399 $265.95 
$50 add $30.00 


EXPANDORAM III 

High density memory board. 64K, 128K. or 256K 

YOUR PRICE 


64K 

$475 

128K 

$595 

192K 

$709 

256K 

$825 


THE BUS PROBE 

Best selling inexpensive S-100 diagnostic 
analyzer 

YOUR PRICE 

Bare board _ $89 $59.95 

Kil _ $249 $179.95 

A & T _ $299 3199.95 


VERSAFLOPPY II 
SD Systems 

Double density disk controller for 5%' J and 6' 1 

YOUR PRICE 

$400 $344.95 
$400 $349.95 
. 5200 $80.00 


ULTRA-VIOLET 
EPROM ERASERS 

Inexpensive erasers For industry or home 

YOUR PRICE 

Speclronics w/o timer 599 $69.95 

Speclronics wilh timer $139 $94.95 

Logical Devices _- $89 $49.95 

ISOBAR 

The ISOBAR looks like a standard multi outlet 
power strip but contains surge suppression 
circuitry and buElt-ln noise filters, plus 15amp 
circuit breaker your price 

4 receptacle _ 509 $59.95 

8 receptacle ___- 599 569.95 

APPLE ACCESSORIES 


Full Height Disk Drive 

5299 

$189.95 

Half-Height Disk Drive 

$249 

$184,95 

Contrnllpr 

$100 

$59.95 

$1395.00 

$1999.95 

$259.95 

8 inch 2 Meg, system 

$2495 

20 Megbyte Hard disk 
CP/M 3,0 Card 

$2495 

$399 

Z-Carri wilh DP/M 

$169 

$139.95 

16K RAM Card 

$99 

$39.95 

$139.95 

Best 80 Column Card 

$219 

fi4K Up 80 Column 

$199 

$129.95 

Fan w/surge protect 

$99 

$59.95 

Koala Pad 

$125 

$89.95 

$119.95 

Grappler Plus 

$175 

64K Grappler w/16K 

$245 

$175.95 

G4K Grappler W/64K 

$345 

$239.95 


PLACE ORDERS TOLL FREE! 

Continental USA Inside California Los Angeles Area 

( 800 ) 421-5500 ( 800 ) 262-1710 ( 213 ) 973-7707 


TANDON TM 100-1 SS/DP 48 TPI 
List $349 $225.00 ea 2 for $195.00 ea | 

SHUGAHT SA 400L SS/DD 48 TPI 

Lisi $299 _ $209.00 ea 2 for $199,95 ea | 

TANDON TM 100-2 DS/DD 48 TPI 

Lis! $399 _ $229.00 ea 2 for $225.00 ea | 

5 V*" Cabinets/Power Supply 

Single cab w/power supply__ 599 $69.95 I 

Dual cab w/power supply _ $129 $85.00 | 

8 inch DISK DRIVES 

SIEMENS FDD 100-8 SS/DD 

List $399 _$179,00 ea 2 for $175.00 ea | 

SHUGARTSA 801R SS/DD 
List 5 502 _ $355.00 ea 2 for $349.00 ea| 

SHUGART SA-B51R DS/DD 
Lisi $605 $459.00 ea 2 for $455.00 ea I 

QUME DT-8 DS/DD 

List $599 $479,00 ea 2 for $459.00 ea | 

TANDON TM B4S-1 SS/DD thin-line 
List $499 $369.00 ea 2 for $359.00 ea | 

TANDON TM 848-2 DS/DD thin-line 

List 5599 _ $439.00 ea 2 for $435.00 ea| 

NEC FD1165 DS DD thin-line 

List 5599 _$450.00 ea 2 for $440.00 ea| 

NEC FD1164 SS/DD thifHIne 
L&t $499 _$360,00 ea 2 for $350.00 ea| 

DISK SUB-SYSTEMS 

Hdridsome metal cabinet with proportionally! 
balanced air flow sysiern. rugged dual drive 
power supply, cble kit, power switch, tine cord, 
fuse holder, cooling fan, nevermar rubber feet. 
All necessary hardware to mounl two 8" disk 
drives, power supply, and fan, Does not include| 
signal cable 

Dual S' 1 Sub ^Assembly Cabinet 

Bare cabinel - $75 $49.95| 

Cabinet kit_ $299 $199.95 

A & T _ 5349 $249,951 

8" Sub-System—Single sided, Double density 

Kit w/2 Siemens FDIOO-SDs .$950 $579.0d 

A & T w/2 Siemens FDIQQ-SDs $995 $595.00 

Kl! w/2 Shugart SA-SOIRs_ $1795 $939.00 

A ft T w/2 Shugart SA-SOIRs 51295 $969,00 
8 JI Sub-Systems—Double sided, Double densely! 


Kit w/2 Qume DT-Ss 


5 1495 $1229,00 
57595 $1249.00 
$1495 $1199,00 


A & T w/2 Qume DT-Os 
Kit w/2 Shugart SA-S51Rs 
A & T w/2 Shugart SA-851Rs $1595 $1219.00 

DUAL SLIMLINE 
SUB-SYSTEMS 

Dual 8" Stimiine Cabinet 

Bare cabinet _i_— 

A & T w/o drives __ 


__ 575 $59.95 

_ $249 $164.95 

Dual 8" Stimiine Sub-Systems 
Kit w/2 SS/DD drives 57295 $679.00 

Kit w/2 DS/DD drives _ $1395 $1060 00 

A & T w/2 DS/DD drives _ $1495 $1099.00 


Circle 213 on inquiry ca 























































































SUPER PRICES ON PRINTERS! 


High Performance, 

New Lower Price! 
OTC-38QZ 

True tetter quality Daisywheel printer up to 32 
CPS, With a built-in 48K buffer. The 3902 comes 
with RS232 serial, parallel centronics, and 
IEEE-488 interfaces built-in 

Full one-year factory warranty! YOUR PRICE 

OTC-30OZ _ $7495 $999.95 

Sheet feeder _ $895 $579.95 

Forms Tractor _ $795 $129.95 

Cable (specify) _ $85 $49.95 


CALL US FOR 
OUR BEST PRICE! 


EPSON ftX-80 100 CPS w/tractor, graphics 

CALL FOR OUR BEST PRICE 

EPSON RX-8QFT 100 CPS w/FREE! graphics 

Friction & tractor feed _SAVE $150.00 

EPSON NDCeOFT 80 CPS w/FREE graphics 

Friction A tractor feed _SAVE $150.09 

EPSON FX-80 160 CPS w/FREE graphics 

Friction & tractor feed __ SAVE $50.00 

EPSON FX-100 160 CPS 15" platten 
Friction & tractor feed __SAVE $150.00 


PRICES TOO LOW 
TO PUBLISH! 
OKIDATA 92 & 93 


160 CPS, true correspondence quality printing, 
full graphics, IBM PC compatible (optional), 
handles single sheet as welt as fan-fold paper, 
professional design construction and quality 

Oki 92 parallel_ $599 $429.95 

Okl 93 parallel ____ $995 $699.95 

2K serial board_ $150 $120.00 

IBM PC ROMs for 92 _____ $59 $49.95 

IBM PC ROMs for 93_ $59 $59.95 

Extra Ribbon (2)__$79 $9,95 

Tractor lor Oki 92 ___ $89 $54.95 


MICROLINE 82, 83, 84 


120 CPS (B2, 83) 200 CPS (84), industry 
standard printers, serial and parallel interfaces, 
true lower case descenders, handies single- 
sheet as well as fan fold 

Oki S2 _$499 Now on SALE for $349.95 

Okl 83 w/FREE tractor _ $775 $569.95 

Oki 84 parallel _ $1395 $1095.00 

Oki 84 serial_.. . . $1495 $1195 00 

2K serial board _ $120 $99.95 

Extra Ribbons 82/92, 83/93 __ $19 $9.95 


Tractor for Okl 82 
Ribbons for 84 _ 


IBM PC ROMs for 82 or S3 
IBM PC tor 84_ 


Commodore Interface & Cable 


$89 $54.95 
_$79 $9.95 

_ $39,95 

__ $89.95 
_ $59.95 


MANNESMAN-TALLY 


Spirit, 80 CPS 10 inch parallel $399 $329.00 

16GL, 160 CPS 10 inch_ $798 $58B.OO 

18QL f 160 CPS 15 inch $7098 $820 00 

OPEN SATURDAYS 
10:OOam—4:00pm PST 


OKIDATA PRINTER 

fOne hundred ninty-nine dollars and ninty-Uve cenls) 
THIS IS NOT A MISPRINT! 

►so cps $ J A Q95 

► Friction & pin feed ^ J 
►Standard centronics parallel 
►80 or 132 columns 

► Full ASCII character set 

► Block mode graphics 

We bought several truck loads of these printers 
at a one time special price. Hurry and place your 
order. We've got lots now but the demand will far 
exceed the limited supply Includes full 
manufacturer warranty 


GEMINI IPX & 15X 

120 CPS, full graphics, friction & tractor. Epson 
FX-80 compatible 

Gemini 10X _ CALL FOR OUR BEST PRICE! 
Gemini 15X CALL FOR OUR BEST PRICE! 

Serial I/O Card _ $69 $54.95 

Serial I/O Card w/4K buffer $99.95 

Commodore Interface & Cable_$59.95 


DELTA 10 & 15 

160 CPS, full graphics, SK buffer, serial 8 
parallel, Epson FX-80 compatible 

Della 10 _ _ SAVE AT LEAST $150,00 

Della 15 _ SAVE AT LEAST $150.00 


RADIX 10 & 15 

20Q CPS. full graphics, 16K buffer, serial & 
parallel, semi-auto sheet feeder 

RADIX 10 _ SAVE AT LEAST $290.00 

RADIX 15 __SAVE AT LEAST $200 00 


COMREX CR-II 


Best buy in letter qua I tty printers NEW! from 
Comrex! full featured letter quality printer, FREE 
5K buffer, logic seeking bi-directional printing 
boldface proportional spacing, double-strike 
backspace, underline, super-script and sub¬ 
script, drop-in daisy wheel cartridge 

CR-II parallel _ $599 $495.00 

CR-II serial_ $644 $589.95 

Tractor option___$720 $99.95 

Cut sheet feeder___ $259 $199.95 

Keyboard option _ $799 $179.95 


POWER TYPE 


18 CPS daisywheel printer, parallel and serial, 
four print sizes. Qume wheels and ribbons 

Power Type „ $499 CALL for discount price! 


SPECIAL SALE PRICE! 

EPSON MX-IOOFT 
FREE Graftrax-Plus 


With FREE! GRAFTRAX-PLUS 
100 CPS, friction and tractor feed. 15 Inch 
platten, one year warranty 
List Price $749.00 _ 

SALE PRICED AT 


$489 


95 


MICROFAZER— 
Quad ram 


The mtcrofazer stand-alone printer buffers are 
available in any configuration of serial or 
parallel Input, with serial output. All are 
expandable up to 64K of memory (aboul 30 
pages of x 11 text]. The parallel-to-parallel 
version is expandable to 512K copy and pause 
feature included your price 


Paratlel/Paraliel 

OK 

$169 

$139.95 

$164.95 

$269.95 

32K 

$225 

12SK 

$445 

Serte//Para7/eJ 

8K 

$199 

$169.95 

32 K 

$260 

£199.95 

Paratlei/Seriai 

BK 

$199 

$169.95 

32 K 

$260 

$199.95 

Serial/Seriat 

BK 

$199 

$169.95 

32K 

$260 

$199.95 




MICROBUFFER 
Practical Peripherals 


Stand-atone Microbuffers 

Parallel, 32K ____ 

Parallel, 64K __ 

Serial, 32K ____ 

Serial, 64K _ 


64K add-on board 


Microbuffers for Apple It 

Parallel, 16K_.__ 

Parallel. 32K_ 

Serial, 16K __ 

Serial, 32K _ 


Microbuffers tor Epson Printers 

Parallel, 16K __ 

Serial, SK _ 

STARWRITER FIO 


$299 

$229.95 

$349 

$269.95 

$299 

$229.95 

$349 

$269.95 

$179 

$149,00 

$259 

$189.95 

$299 

$229.95 

$259 

$189.95 

$299 

$229.95 

^ $759 

$129.95 

$759 

$129.95 

: 10 



40 CPS, FID parallel_ 

55 CPS, FIO parallel 


. $7895 $999 95 
$7995 $1299,95 
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ACP PHTCE 

APPLIED SOFTWARE Voraatdrm 039.00 

Versa ronn Hard Disk. iftft.00 

AHTSC1 Magic Window II 95.D0 

Magic Combo. US.W> 

ASHTGN-TATE dBASE HjCPWI). . 335.00 

Friday {CMH) . isa.oo 

0PI IGL AR, AP. Pay, to) a*. 3#9,« 

GRODERBUND Bmx &raat Wnlv 49.00 

BUSINESS SOLUTIONS The Incrad Jxk 149.00 

CONTINENTAL (GL AR, AP. P*y) flfl- 1RB.O0 
Home Accountant. 49.00 

DATAMGST Heal Estate to.. 99.00 

OOW JONES Marian Managm 2*9 00 

Market Aralynpr J49.Q0 

Market Mictaeccpe,, . 649.00 

eagle Mon** P*eisefti i mjm 

FOX k SELLER Cfckaxfe 199.00 


TANDQtt B4&-2 Thtmint.S4TS.QD 

TEAC FEJ55B .199-DO 

SEAGATE 10Mb Maid DM.699,00 

MPI 05?...239.00 


OTHER DRIVES WE STOCK 


TOIL FREE 

800-854-8230 

TWX 

910-595-1565 


Mail Order: P.D. B ta 17329 Irvine, CA 92713 
Retail: 131 OB E. Bdinger, Sania Ana, CA 92701 
(714) 550-GS13 

542 W. Trimble. San Jose. CA 95131 
[408) 946 7010 


ADVANCED! 

COMPUTER 
ODUCTS 


IBM PC MULTICARD 


IWULTIGARD” multifunction card forttie IBM PC 
& XT expandable to 25BK. Thousands of this 
popular card have already been shipped by AGP. 


* 64-2S6K 

* Parallel Port 

* Serial Port 

* 1 Year Warranty 


* Disk Emulator Software 

* Printer Spooler Software 

* Clock. Calendar 

* Clock Software 


*229“ w/64k s 229°° 


S-100 64K mos- RAMCARD 


Unbelievable 

Price! 


*299 


00 


Assembled and Tested 

* ACP has sold over 1000 of these IEEE compatible; 
low-priced, high-reliability 64K Static RAM Cards, 

Single 5-Volt operation. 


SIEMEN’S SALE 


3" Disk Drives 

*169°° 


You can now purchase Slogan 
cornpalibte 8 s Disk Drives below your 

existing factory ctireci pricing I 
These Prices ere the lowed ever published 
"Siemen s SS0D F0D100 S.. (109.00 
Also, with purchase ol Disk Onvss 
you can buy the Vista V-10GQ Dual Caw 
wiih Power Supply and cable 
tor only $375.00 . , Regular fries $405 .DQ 
Ottw Limltojt Factory Warranty 90 Oey*l 
itfvpoed Immediately Irom Stock i 'DEM Quandtasi 


DOT MATRIX PRINTER 


COEX 80-FT 

** 9x7 Del Main* .80 CPS, Br-DireCUonal 


Bstfierad Momory 

2 Columns, Graphics and 
Block Printing 

¥• SelKtalrfa Ghu Pilch Lino Spacing 

and feed 

COEX tntflffaoe Card ici Apple W9.95 


• 3 

*199“ 


ACP HAS DISK DRIVES 


APPLE II™ COMPATIBLE 

APPLE COMPATIBLE 
DISK DRIVES 


Thin 

Line 

Drive 

$ 199 00 


VISTA Soto SW Std $1 ».D0 

CUM ANA SW Sid 219.00 

«ANA Elite t 240.00 

Elite 2 390-00 

EJfla 3 4W.« 

Elite Controller B2.O0 

SUPER 5 Alps *40 TtenaJifw 1 99 j<M 

TEAC T40 Thine line 239.M 

TEAC T90 DouhteaHdiM 329 jD0 

Corteofter suw. 


w*«i$ 

TOSHIBA Half-High 

PC Compatible • Double Sided 

$ 179 00 


TANDON 100-2 

PC Compatible * Double Sided 

s 229 00 


TM100-1.$179.00 


64K RAMS 

333 


Set of 9 

moo 


Ee Compatible Software 


QUARK Ward Juggler (Pin i 

moo 

UUCtwck [lla|i. 

oo.» 

Call For Appte HI 


SIERRA ON-LINE 


$OWrfWfltBf 11. 

09 00 

ScnranwTtter PtoJessKfasi 

1*3 00 

General Manager ll 

199.00 

Dtcnorary 

79 00 

SOFTWARE PUB LISHING PF&FUa 

60.00 

PFS'Graph or PFS-fieporl 

9500 

STATE Of THE ART .. 

.Call 

STONEWARE DE3 Messer 4.0 . . 

249.00 


TEHHAPlN Logo.. 

TTtAHSEHD TrwiHhd t . 
VIRTUAL Micro Cookbook 

LmLmeS'SYSineM 

BEAGLE Apple Meehan* 

Apple PM or Pronto DOS. . , 


APPLE™ COMPATIBLE 

DISK 

CONTROLLER 


$ 49 95 


Apple Compatible 

Printer Interface $ A Q95 

mi .Apple to Epson Cable *¥ 3 

Apple lie Compatible 

80 Column $0095 

C ard W/84K _ 33 

APPLE COOLING FAN 

with 

Surge 

l Suppression 


$49^5 


VISTA “SOLO’ 


Apple ll/lle 
Compatible 
Disk Drive 

Totally compatible to Apple Drives. 

On,, *199“ 

Controller.$49.95 

Just plug rn and run, 

Apple II16K 
RAM CARD 

Compatible with 

280 Softcard " . PASCAL CR M “ 

Full 1 year Warranty. Tcp Quatty by COEX 

NEW LOW $AQ95 

ACP PRICE 43 

Also from COEX. NEW EPSON 
Parallel interface lor Apple. 

Wilti cable $49.95 

VISTA A800 

8" Disk Controller 

for Apple $ 299 95 

VISTA “DISKMASTER” 

IBM Compatible 

3 ri , 5\ r afid $4 CQ95 

V12QQ Compatible 1113 


MONITORS 


^•TAX/AM 

MODEL ACF PRICE 

2T0 RGB CwpqaalB. Sound |App*l $339.00 

400 RGB VISHKI I Med m 4Aop*4- IHM. ftc | $29,00 
aiOftGB hJtefl rrs lAvifl Mhi ) 429,00 

410 RGB Vision HI Hi tei. I Apple wl fl. IBMi 650.D0 
420 RGB HI Mi RB I IBM E4bme1) SS9.D0 

121 TTL Groan in IBM Gafrfflfll- 179,00 

1Z3TTL Amber 1?' (ISM Citonel I 169.00 

1 00105 GictD.'AfPbti 135 W140-00 


CLEARANCE SALE 


fOuamitieg Limited! 

OTY UST ACP 

120 Apple 111 Bwflctvng Pmwn Sun**# (59-95 
10 Ztetn ZB0H Computei 2<W M49.00 

SS 2«Aiim 290*0 Oompiriw 2490 1299.00 

22 Zentlh Z37 Disk Ctoe I BBS *O*-O0 

12 Zenith ZB7 Osk Deve 999 549.00 

1 Zenith 2B7 Hard Disk 5005 3 iss.M 

•All Zenith New in origin*! holm with 90 
day Factory Warranty from nuraildwter 

a Tl &4OF10 VWWBton BOB 579.00 

4 Tl fl4£fflCl wtraclnr W5 509.00 

2 n B4OR0 Package OpHlrlcUon 1265 699.M 

5 Tl &4GR0 OplTradcr 1315 740.M 

7 Tl 650 Sena) Pnntei 440,00 

7 Tl Prolessjonal Mulbptan 350 170.00 

20 Tl Pun 64K flip to 132K Mamcard 140.00 
1 ForbK System 10 7005 2995.00 

1 Fcrttefw Sysdam 20 10990 399S- 

3 Fcmn 296K R^neard 1095 599.00 

36 OivaHi MM Compute* 2495 935-00 

300 General Terminate CTC R3232 269.00 

40 Ztenmc B003.‘9003 Terminate 249. 



Apple lie w -120KL 80 column* S119S-W 

' 139S.IM 

Include*: Apfde lie M'54K. BO Column Card. Morv- 
tor II 6 Disk M w.nDrrtrtfter 

Dtsfc II w.'Conlnoflef. 

Disk II .uaa « I 

Monk# II Grew nil . ..179J00 

Super Serai Card.. . 1693)0 

BO Column TbnI Cant w.*4K. 1B9U00 

linayflwrirei-Pol Malmt Printer.549.00 

"Apple Products AvaHahte 1n-*lore OMy" 


ADDte Compattble Hardware 


LIST ACP 

AL5 CP.14 3.0 Pkra Card $399.00 $299-00 

COMPUTER ACCES&OBIES 

Power Owdral Center PI 2 »-00 

COLK 16K Ram Card » D0 49.35 

Parallel Pnntercard w.CaWe 99.(» 49.95 

Apple II Prototype Card 29.00 
Apple i Extender Card 29.00 20-00 

64k Extended ao Column T99.DQ 99.95 
CGRVUS Hard Ptek Omnlnet Call 

Wildcard (11 mw.'W) 09-00 

Wildcard 2 (lie} 119.00 

Wildcard PlLte (64K in 10 sec} 149.00 

FlNG EflPfilNT Epson Enhance 40.00 

GIBSOM bghl Pen 249.00 

IS PKASO Intedace ilLfla) 100.00 130.00 

PKASO InUsiaOr [III] 199-00 159.00 

KEHSINGTON System Saver 69.95 50.05 

PC Saver 40.96 39.96 

KEVTRONICS KSZiM II t K#yM 23B.K) 

KOALA Graphics Pad 12500 95.W 

KRAFT J»yB4rCk 65.00 

Game Paddkrt 50.00 

MCT Spaed Deman 295.00 

UPC 1 2m llufabte Memory 076 «) 

U&n Sup'r Mod II HF WICKJuteiCr 60.00 40.00 

Sup'r Fan 50.00 36-W 

MICROPflO BMHr Apphcard i Word Call 

MICROSOFT 1.-&3 $£.nc*fd 395.00 2*9.00 

Z-00 Sohcad Plus 646 00 *70.00 

Scttcard Prenwim Pak III t j 005.00 499.00 

Sotlcwd Ptenwmi Pak |lla) 496.00 A&H 
MOUNTAIN COMPUTER 
CPS MulUluncPon 239.00 199.00 

Mue* Syrtem 395.D0 3M.00 

KT> Plus Qi'A 350-00 299,m 

MICROTEK Lkjmplmg Bui w.*54K 340 00 265.00 

GRANGE MICRO 

Qrappler Plus 175.00 IK 

1BK Buflorbaard 
Gteppter Burlered mwIBK 
PCP1 Applrcsid W128K. BMH/ 


Applied *,'12Sk. 4MHz 


175.00 

175.00 

246.00 

505.00 

696.00 

406.00 


(All wrl Year WarWHy) 

Prmlarlink Inlall Pnmar iO 99.00 
Massonger Umv. Sertel 60 136.00 

Timos*k Realllmd Clock 110.00 

Gralllnk Qraphics L'b 175.00 

RufltBlfl* w.-IBK Sutler 109.00 159.00 

PRACTIC AL PERIPHERALS 
Miciobultor 10K I Epson Paralteil 159 00 Call 
Mh:m4>uttef 32K | Epson Parallel! 199 DO Call 
M>rn)butto 10K {Epwn 5drt®l> 173.qo Call 
Minobufter 32K l Epson Senal? 21900 Call 
Micnrtulfef in-line 54K (Parallel) 349.00 279,00 
Microbutto In-lino 64(4 (Ser^l) 34900 279.00 
PROMETHEUS Varsacard 4 in 1 19900 
QUAD RAM Uufldbrtk BSO.OO 

MIcrolHMV lSKlPMMW} 16S00 

Mlciolazet l6KiSeral> 220 00 

MHUtfejw 32K iParaAah 225 00 

SATURN,TTT AH 

32K Hamcard 21000 

64K Hamcard 349 00 28909 

I28K Particard 409.M 399.00 

50000 449.00 

moo 
29*00 
369.00 
90J9O 

moo 

139.00 
234.00 


htapame 64K i 60 
Wnpteftr 126K + 60 
Neptune 102K + m 
STREET Echo 1l (Apptai 

Echo l| Sena! (in-linel 
SYNETJK Sprlifl 1 
Sprite Jl 
Superspela 
FlMfiOW 144K 


TO PRODUCTS 


Select-a-port 
Trackball 

Joystick w.T<Wjl* lie 


(132J 


VISTA COMPUTER 
A BOO r DeH. Controtet 
A500 m M Dtek Con note 
VI200 Aiteyn 6 2Mb 
VQTRAX Type N'Ta* 

Personal Syatem 


14900 
249.00 
149.00 
240 00 
395 00 
449.00 
62900 

59.96 
5995 
64*5 
64 96 
3450O 
379 O0 
149.00 

379.00 

Bfl.OCl 

1549.00 


549,00 

49.95 
49.05 
64J6 

64.95 
199.00 
279 J10 

99,00 


49.95 

1000.90 

in do 

329.09 


ROBOTS 


ANDHQHDT 

Topo wiSpeech 


TppMPh 111. llel 

Topwooth i)k He) 

F a REO°(Educatlmal flnbcH) 
F.R.E 0 SOB ill, tie) 

RB5X 

RBJk Rpte w>6K 
IttK Mem pry AM«\ 

Hobol Arm Oplion 

VdwOptei 

Ppww P4Ck 

Robdl Conlrpl Language (II, 6 
ZENITH HERO I 


Apple - Appia Trademark oF Apple Computer 
IBM” IBM Trademark oF tntBmefcnarl Business 


AattD Sill PftcH Km T«y 


Circle 20 on inquiry car 


548 BYTE May 19§4 







































































^ADVANCED 

COMPUTER 

TOQDUCTS 


Serving Computer Professionals Since 1976 


HARDWARE 


|*ST Sixpakalus w.'0K(SPCl 

Megaplus (l wAJK(SC) 

I, 1 QPlus II <CS) . 

Garne.‘5eria[/PafaNel Options. 
64K Memory Upgrade 

|halkboard 

|OEK IBM PC Extender Card 
IBM PC Prototype Carp 
lAVONG Hard Disk Doves 

IensingtoN pc Saver 
IeYBOARD IBM PC Compatible 

■ eYTRONICS WP Keyboard KB5150 

I gala 

■ rapt w TG 

1 IBM PC Joystick. 

P Gama Paddles 
fcCROSQFT Mouse 
BAR PC/XT Exp Chassis |6 slolsj 
OUSE SYS Mouse lor PC 
■ERSYST Timer Spectrum «'64K 
In Back-up Power 20a.'4QOW 
fuADRAM Quariboard IE w.'OK 

Quadlmk (Apple Prog.). 
Quaddisk {up to 7£Mb) 
Mlcrofb^er MPG4 w/64K 

||STA TurtJOCard wTJK. 

MaxicarO W/64K (up to 575K] 
PC Master (10 I/O). 
Diskmasier (Floppy Cool} 

Oynalrame Hard Disk. 

PC Clock 1.0 


$229,00 
229.00 
115.00 
35-00 
50-00 
Call 
29,00 
3000 
Call 
39,00 
.149.00 
. 199.00 
. . 39.00 


49.00 
39,00 
169.00 
439.00 
239.00 
289.00 
Call 
. 229.00 
. 499.00 
Call 
199.00 

. Call 
229.00 
329.00 
159-00 
Call 
129.00 


PRINTERS/MONITORS 


oex a 



ROTH EH HR-25 f£3cps daisy) 

— f 


HR-lA jlficpe daisy) 
GQF.T (BOcps). ■ 
lYNAX OX-15 Idaagy, £-ctJlaf) 
AISYWRFTER 2000 (1?cps) 


IN RX-80 MOOcps).. . 
r FXlQG ■ 


FX-B^FI 

SprrtwriEer 3550.. 
iKIDATA Model 82/83. ... 

Model 84 P'845. 

Model 92P/92S. 

Model 93P/93S. 
tLVER REED EXP550 (17 C p9).. 

”AR Gemini 10X |120cps} .... 

Gemini 15X (120cps). 

Delta 10/16 (IGOcps) 

X Model 1014 (IZcps'i . 
ahstar 130P (ificps daisy) . 

315 Color Printing 
|MDEK Video 30QG A 145.ML‘155.00 

Video 310A amber {IBM) 159-00 

Color l (composite) .239.00 

Color l hug (frarphn'nodglarel 329.00 
Color II RGB {IBM) analog 449-00 

Color U Plus . 479.00 

Color III RGB ftBM) . 399.00 

Color IV RGB {IBMl analog. . 779.or 
1C 12" Green-Cow cost . 89-00 

fS HX-12 RGB (IBM) 499,00 

INETH ZVM-121 12" green 99.00 

ZVM-134 IT RGB color. ... 339.00 



DISKETTES 



IYSAN BVk" S3 OD 

la^$55 

$36 

YSAN 5Lk DS DD 

10.'65 

46 

m 5VS SS DD 

1 ftW 

48 

m SVk ri DS DD 

10/65 

47 

EFEBATlM 525-81 SS DD 

10/45 

23 

EerBATIM 550-81 DS DO 

10/55 

34 

lAXEU MDT SS DD 

10.'50 

29 

| A KELL MD£ DS DD 

10/00 

39 

lip Storage Bck 57/ (88 disks) 

19 

IULK SPECIAL SS 

10'75 

19 

| Wilh Sleeve and Bax 

lOO'l 95 

149 


IBM ACCESSORIES 


JDMPUCABLE 

I Keyboard dive dust covers.. $18.00 j 

■ CtHnpuier-'keyboard vinyl cover . 9.00 

TJRTtS PC Pedestal . .... 66.00 

PCS Adapter 11.00 

Vertical PC Stand. 20-00 

Mono Extension Cable. 45.00 

Keyboard Ext Cabfe (3-9'J ■ 35-00 

t>P PROTECTION DEVICES 

■ The Lemon.'Peach . 43.00,'69.00 [ 

■ The Orange.'Urne . 122.00.76.00 ' 

Iltronix swftch boxes 

|2 Way 8 Linas. . 90,00 

14 Way B Linos. 179.00 | 

1 2 Way Cerrtnonics . . ... 193,00 

I BBC NS Each Dozen 

■ Epson MX-80 .S.75 59.00 

■ Epson MX-100 . 10.95 120-00 

■ Star Gemini IQ,"15 .. 2.58 26.00 

■ Ok [data BD'B2'83 3.95 44,00 

■Okidata B4-92-&3 .. 4.95 55.00 

| NEC 3550 11.95 1 35.00 


MODEMS 



SOFTWARE 


dBASE ll/Friday 

$ 389 00 / $ 179 00 


Condor 

$ 389 00 


SuperCalc l/ll/lll 

s 79°7 $ 159 00 / $ 249 00 


Multiplan Vers. 1.1 

$179 00 


Microsoft Mouse/Word 

*369°° 


Wordstar 3.3 

*269 00 


Micropro Pro Pak 

*379°° 


Rbase II 

$329°o 


T. K. Solver! 

$31900 


PFS File/Graph 

J 95°°/ s 95 00 


Context MBA 

Call! 


Lotus 1-2-3 Vers. 1A 

Call! 


Copy ll/PC 
Sideways 
Volkswriter 
Home Account 
Peachtree 
Crosstalk 
Digital Research 


Send for Free 
Catalog 
96 Pages of 
Selected Values 


TOLL FREE 


10 - 854-8230 

pc 


* COLOR SPECIAL * 

THE COLOR GRAPHICS CARD 

(same designer as Gblerplus Card) 

SQCQOO BREAK THRU! 
fc U v 1 year Warranty 


*269 


00 


MULTI CARD II 


TM 


exp. 

0K-384K 


too 


(INTRODUCTORY OFFER) 

Advanced Computer Product's best selling multifunction card for the 
IBM PC & XT (plus compatibles) now has been Improved with expan¬ 
sion capability to a full 384K and at no charge an additional game port. 
You also get Print Spooler and Disk Emulation Software plus a full 
year SWAP-OUT Warranty at no extra charge. Why pay more when 
you can get the same function and performance as Quadboard II ,u 
and AST Sixpak Plus™ for substantially less money. You compare! 
Try it at no obligation, 10 day no questions asked return privilege. 


FUNCTION 

Multi card II 

Quad board II 

Sixpak Plus 

Memory 

Parallel Serial 
Clock Calendar 
Game Port 
Software 

Warranty 

0 to 384K 

Yes 

Yes 

Yes 

Yes 

1 Year 

0 to 384K 

Yes 

Yes 

Yes 

Yes 

1 Year 

0 to 384 K 

Yes 

Yes 

No ($50 list Opt.) 
Yes 

1 Year 

AGP Price 
with OK 

199.00 

229.00 

229.00 


EXPANSION MEMORY 

• 64K Upgrade {Set of 9 64K rams) ... s 50°° 

• 256K RAM’s (256K x i).*79S 

• 16K RAM’s (16K x i).lO/^ 99 

• 8087 CPU {Arithmetic Processor) . s 199 00 

The most popular expansion card for the short slot of your IBM XT. All 
these functions on one card optimized to fit in one slot. 1 year warranty. 


COLOR/GRAPHICS/COLOR/GRAPHICS 

* Rlanlronics COLORPLUS'" 

*429“ 

• Amdeft MAI . 

*479“ 

• Hercules GRAPHICS CAPO .. 

*375“ 

* Paradise MULTIDISPLAY .. 

MfltF 

» Quarfram QUAD COLOR l&il .. 

.Call 

• CQNOGRAPHIC CARD 


• Scamplik GOLOftGRAPHJCS 

*269*° 

■ MA Sys PEACOCK . 

^349“ 


IBM PC COMPATIBLE DISK DRIVES 


Tandon TM-lOD-1 Single Sided (16QK) ... s 179™ 
Tandon TlVl-100-2 Double Sided £320K). 229™ 

259™ 


Control Data 9409 Double Sided (320K) 
TEAC* 55B >A high Double Sided (320K) , 
Toshiba* V E high Double Sided (320K). 
*!8Mt PC Mounting Hardware for Vs highs... 
Vista ■'Duskmaster" 5 V & B" Dskcontroiler. 


Circle 20 on inquiry card. 


fZCOMP Model 2128 (Internal) . Call I 

lYES SmartmoOem i£00 S475.00 ■ 

Smartmofl&m T200S 

(w;Smartcom I!).446,00 H 

Smartmodem 3QD . 199-00 ■ 

Smahniodeim II.93.0D H 

SmartmcKJefn.'l&M Cable 25,00 H 

IVAT1GN Access 12-3 Call ■ 


TfRMS Wt iKSctil WSA. WC. M0. Ciftiiitls 1 ih 3 PuisOnal dftftka. SchCXii ■■ ■ n non CD, D A Da* 111U ItuiHn jtk (vm i4 J 
and Company PO'a We do rat marge your wr-d mill m snip Peijongl m " JI - umjCH - r.U. BOX 1 1*£9 lf¥IHe, LA y£f I P 
dweks icquiiT dnrtra iCmSo and credh onl * No SurriMr^E Added urn nm E C/lmnn* c-. t , *„ PA Q-j-rnt 

visa or m c cobs mi tsflo nquim oepcsn wiit. w* aw av t, camger, ftira H UA 

EhipDing and handing tor UPE. We dHor sameday shapmenl Pricta sud|&:! (714) 558-8813 

lo ctwioe w4lioyt IB lice. Wt resdve ?ie rioJul id sutrtfhint inanufteLwtf 

Ws.ve nnl lejpnnsib* 1 tnr lyprhjrapHicai ennrr. HHall SalE frftei May 542 W. Trimble. San JflSfi, CA 35131 

Vary HIM" IraduniarhuMnteJna'analBusinesshlDC'imEH Quadlioi'dll " 

|raden«ritoriJuadiani Carp SiKpiik Rut“ ii-atfeniarkiir AST Rcaarch im. 


800-854-8230 


(408) 946 7010 


TWX 

910-595-1565 


WF RTOHK HARI FR • PIRRONR 




64K UPGRADE - ONLY $ 50 00 • CUSTOM CABLES AVAILABLE 




























































































Lotus Software 

usi Monitor 

* LOtUS123 
• the Spread Sheet 

$329 

* PI3,12" Amber 
* Non-Glare Screen 

* Hi-Res. 20MHz 

$100 

Sanyo Computer 

* MBC 550 
* 1,160K Drive 
* Bundled software & MS 

Dos Operating system 

$789 

Apple Starter 

* i Apple Disk ti 
* Apple li Monitor 
* Apple CPU 

$1326 

Is/ 

Orange Micro 

IBM PC System 
Complete 

• PC W/256K 
* 2, 360K Drives 

* Green Monitor & interface 

card 

* Gemini 10X Printer, Cable 

& interface 

$3395 

* Grappier+ 

* Full Graphics for your Ap¬ 

ple 

* Parallel interface w/cable 

$114 

64K upgrade 

* 64 Expansion w/Parity 
• 1 Year Guarantee 

$49 a set 

Televideo Terminal 

* TVC-950C 

* w/Detachable Keyboard 

$899 

Hi-Res. Monitor 

* Hi-Res. Green screen 
* 80 x 24 
* BMC 12 auw 

$79 



Computer 


Circle 85 on Inquiry card. 


Components 
Unlimited 


800-847-1718 

OUTSIDE CALIFORNIA 

RETAIL STORE: 

11876 Aviation Blvd 
Inglewood, CA 90304 

MAIL ORDER: 

P.0 BOX 1936 ' 


Coding Fan 

* Apple II & he compatible 
★ w/Surge Protector 

$29 


Franklin Ace 1000 

* Ace 1000 

* 64K, Numeric Keypad 
* Fully Apple Compatible 

$789 


Franklin Ace 1200 OMS 

* 2 Disk Drives 

* Monitor 
* 128K 

* Software 

$1589 


Dynax Printer 

+ DX 15 

*15 cps, Letter Quality 

$449 


Diskettes 

* 5Vi” Sgl. Side/Dbl. Densit 

* Reinforced Hub 

* 5 Year warranty 

10 for $17 

100 for $160 


This Ad supersedes All Oth 

(213) 643-5188 


ah merchandise new. We accept MC, visa. 
Transfer cod CaM, certified Check. p.Q.s 
qualified firms. APO accepted. Shipi 
Minimum 5-3 SO first 5 pounds. Tax: Crilifomi, 
Only 3dd6Vj '- sales tax 


Prices Subject to Change 

Mon.—FrK 7 am to 6 p.m. 


a 










■HIS MONTHS DISCOUNTS FOR 
ALL BYTE READERS 

?OM ecu. . .The world's Largest Single Computer Outlet! 


Siemens 8 " Drive 

★ FDD100-8 

* sgl. Side/Dbl. Density 

as low as $130 

'.hinonSV*" Slimline 

★ 1 Disk Drive 
★ 160K 

Sanyo & IBM Compatible 


as low as 


$130 


BONANZA SPECIALS 

Dealer & OEM inquiries invited 

Apple Compatible 
Slimline 

★ FD 525-A 

★ 90 Day Guarantee 

★ Fully Compatible 


as low as 


$130 


Quentin Research 

* 500% Track to Track Faster 

* Fully compatible 

* 1 Year warranty 

as low as $175 

PC Products Cabinet 

* Single 5V«" Floppy 
* Power supply & 

AC connectors 


as low as 


$50 


Apple compatible Drives 

OUANTITY 
1 2 10 

Micro Sci 

|2,35 Track. $200 $190 $180 

Vitroller. 80 70 65 

Quentin Research 

)pie Mate. $195 $185 $175 

tmtroiier. 65 55 45 

Rana Systems 

Itel. $240 $235 $225 

(teil.Dbl.Head. 35 345 335 

Item, Quad Density. 455 445 435 

TjntrollerControls4Drives.... 90 80 75 

Half Height 

|)525A Fully Apple COm . $150 $140 $130 


\V* n Disk Drives All Applications 


QUANTITY 

2 


Teac 

)55A, 160K. $160 

)55B, 360K. 180 

p55F, Quad Density. 200 

All Teacs are Half Heights 

Tandon 

1100-1,160k. $200 

1100- 2,360K. 220 

1101- 4, Quad Density. 280 

155-2,360KV2 Height. 220 

MPI 

|52,360K PC Co m pati ble . $200 

Shugart 

k400,160K . $200 

U55.360K % Height . 220 

►465, Quad Den. V* Height.... 230 

Mitsubishi 

151, y 2 Height. $250 

153, Quad Den. Vi Height.320 


$150 

170 

190 


$190 

210 

270 

210 


10 

$140 

160 

180 


$180 

200 

260 

200 


$190 $180 


$190 

210 

220 

$240 

310 


$180 

200 

210 

$230 

300 


control Data corp. 

CDC9409,360k. $230 $220 $210 

CDC9409T, Quad Density. 300 250 200 

Panasonic 

JA-155. $200 $190 $180 

Chinon 

FD55A(sameasTeac)i60K .. $150 $140 $130 

8" Disk Drives All Applications 


QUANTITY 

2 


10 



Siemens 



FDD-1008 . 

. $150 

$140 

$130 

FDD- 200-8 . 

300 

290 

280 


Shugart 



801R,Sgt./Dbl. 

. $360 

$350 

$340 

851R, Dbl./Dbl. 

470 

460 

450 


Tandon 



TM848-1,Sgl./Dbl. Vi Ht. $350 

$340 

$330 

TM848-2, Dbi. / Dbl. Vi Ht. 400 

390 

380 


Mitsubishi 



M2894-63,Dbl./Dbl. 

. $420 

$410 

$400 

M2896-63, Dbl./Dbl.VaHt. 420 

410 

400 


Qume 



DT8, DatatrakS ... 

. $450 

$440 

$430 


51 / 4 " & 8 ” 




Power supply & Cabinets 


QUANTITY 

2 


10 


PC Products 5Va" 

Single Cabinet w/pwr. $ 70 

DualThinlineCabw/pwr. 80 

Dual Cabinet & Power. 80 

All have 6 month Warranty 

pc Products 8 " 

Sgl.Cabinetw/pwr&fan. $220 

Dualw/pwrfor2thinlines. 220 

Dualw/pwr&fan. 270 


$210 

210 

260 


$200 

200 

250 







































COMPUTER COMPONENTS 

UNLIMITED 


THE COMPANY THAT OFFERS 


MONITORS 


Amdek 

Color! + Composite Video S 289 

coloni + RGB video 419 

3000,12 Green. 139 

300A, 12'Amber 149 

31OA, Monochrome Amber . 179 

BMC 

12AUW,80COlumn S 79 

i2EUNHl'ResGreert , 109 

9191 Color New Version 239 

IBM 

Monochrome Hi Res Green S 319 

RGBCOlor. ........... . 699 

Princton Graphics 

PCS HX12, IBM Copy.S 469 

PGSSR-12,Hi-ResColor 649 

pcs max- 12, 12" Monochrome 199 

USI 

pi i, 9" creen, Hi Res, 20MH2 .$ 100 

pi 2,12" Green, hi Res, 20MHz 100 

PI 3,12'Amber, HI Res, 20MHz 100 

pi a. 9" Amber, Hi Rex, 20 mhz i 00 

zenith 

ZV M122, Hi-Res Green S 109 

ZVM123, HhRes Amber 109 


PRINTERS 


Dynax 

DX15, Letter Quality S 449 

0X25 . 729 

Epson 

RX-8Qf12GepS> S 319 

RX-80FTM20CPS) Friction & Tractor 419 
FX80(16GCpsr 519 

FX-100 (160 cds) 1 S' Carriage 729 

NEC 

8Q23A-C New Version (120 cps) S 399 
8025 ii 5" carriage) 699 

Okidata 

82A (120 cps) Par &$er inter, 5 299 

83A (15 Carriage) 569 

84PE200 cps) Friction & Tractor 999 

New Series Okidata 

92Pi16QcpS).S 429 

95PC15" carriage! 739 

Star Micronics 

Gemini i ox (120 cps).S 279 

Gem i n i 15X (120 cps) 15' ’ ca rri ag e 399 

Power type (18 cps) Ltr. quai. 479 


COMPUTER SYSTEMS 


Apple 

HE Starter System .Si 326 

CPU Only ............ 999 

Mdntosh. 2295 

Compaq 

portable ipc compatible). S1895 

Franklin 

Ace 1000,64K .S 789 

Acel2000MS. 1589 

Kaypro 

Kaypro II . . . . . S1149 

Kaypro 4+ .1695 

Kaypro 10 . 2495 

IBM 

PC 64K r 2-Drives.$2250 

XT Hard Disk Drive, 128K. 4695 

SANYO 

MBC'550 PC Compatible .S 789 

MBC-555 2-Drives, more software 1199 


5W DISKETTES 


ecu 


Sgl/Dbl rein forced hub ... 

$17 

100 For 150 

Dbl/Dbl re info reed hub. 

Not Bulk Packed 

Dysan 

22 

100 for 200 

Sgl/Dbl 


.$33 

100 for 300 

Dbl/Dbl 

Maxell 

39 

100 for 370 

MD15gl/Dbl 


100 for 235 

MD2 Dbi/Dbl 

Memorex 

38 

100 for 360 

Sgl/Dbl 


, $26 
100 for 230 

Dbl/Dbl 

verbatim 

. 35 

100 for 320 

Sgl/Dbi 


.S26 

100 for 240 

Dbl/Dbl 

Wabash 

36 

100 for 340 

Sgl/Dbl 


. .$22 
100 for 200 

Dbl/Dbl 


29 

100 for 270 


8” DISKETTES 

Sgl/Sgl. 

Dbl/Dbl 

Dysan 

.... $34 

100 for 320 
53 

100 for 480 

Sgl/Dbl 

Dbl/Dbl 

Maxell 

.S44 

100 for 380 

. 50 

100 for 469 

sgi/sgi 

Dbl/Dbl 

Memorex 

$27 

100 for 250 
38 

100 for 350 

Sgl/Sgl 

Dbl/Dbl 

Verbatim 

$30 

100 for 280 

. 40 

100 for 360 

Sgl/Sgl 

Dbl/Dbl 

Wabash 

.S24 

100 for 220 
34 

100 for 320 

DISK ACCESSORIES 

Verbatim 

8' Of SW Head Cleaning Kit 

.S 9 

Flip Tub 

5V< Holds 50 disks, plexiglass 
5V*' Holds 70 disks, plexiglass. 

. 17 

. 21 

APPLE DRIVES 


Apple 

njrlfT t 1QQ 

Disk 2 controller wl DOS 3.3 89 

Micro Sci 

A-2 Fully compatible.$ 200 

Controller w/diagnostics 80 

Ouentin Research 

Applemate.$ 195 

Controller. 65 

Rana Systems 

Elite! . S 240 

Elite ii Dbi Sided . 355 

Elite III Quad Density. 455 

Controller, controls 4. 90 

Super 5 

Slimline. $189 

Controller. 75 


For the WIDEST VARIETY of peripherals 
and the LOWEST prices in this Magazine 

CALL 800-847-1718 e 






































































• no Surcharge on credit Cards • Accepts 
:OD'S and P.O.’s • Sells Nothing at List Price 
• And is the world's Largest Single 
Computer Outlet 



DISK DRIVE CABINETS 


51A" Cabinets 

Single Cab, w/power supply . .$ 70 
DuaiCab. w/powersupply 30 

DualThinlineCab.w/pwr.sup. 30 

8" Cabinets 

Single Cab. w/fans power supply S 220 
Dualcab.w/fan&powersuppiy 270 




5V4" diskdrives 


CDC 

9409dbl/dbl.S 230 

9409TOuad Density 300 

Panasonic 

Slimline 320K PC comp.S 200 

Tandon 

TM100-1,160K.S 200 

TM100-2.320K. 220 

tmioi- 4 Quad Density . 220 


8" DISK DRIVES 


Mitsubishi 

2894Dbl/Dbl. . .$ 420 

Oume 

DT8Dbl/Dbl.S 450 

shugart 

801R Sgl/Dbl.S 360 

851R0bl/Dbl. 470 

Siemans 

FDD 100-8 Sgl/Dbl.S 150 

Tandon 

TM848-1 Sgl/Dbl TWnline . . . .$ 350 

TM848-2Dbl/DblThinline.400 



PRINTER INTERFACES 


Cables 

IBM to Printer.S 29 

Kaypro to Printer. 29 

RS232 Cables. 29 

Fourth Dimension 

card d Cable.S 49 

Microtek 

DumplingCxiGrapplerCompatibie) S 39 

Dumpling GX exp to64K . 149 

Dumpling CX16KW/16K exp to 64K 169 

for each additionally. 15 

Okidata Options 

Tractor for82 & 92.$ 59 

Serial interface .. 99 

Orange Micro 

Crappler +.$114 

crappler + W/16K . .. .. 169 

Star or Epson 

Epson Serial Interface.$ 119 

Star Serial interface ... 59 

wesper Micro 

wizard Full Graphics interface . S 89 



MODEMS 


Anchor 

MarkVil 300 Baud. $119 

Mark XIM200 Baud. 279 

Hayes Micro Computer 

Smart Modem 300 Baud $ 199 

smart Modem 1200 Baud 489 

Smart Modem 1200B for PC . 389 

Micro Modem !IE. 239 

Novation 

J-Cat...S 119 

Apple cat II. 259 


Circle 86 on Inquiry card 


omputer 
Components 
Unlimited 


A California Corporation 


RETAIL STORE: 

11976 Aviation Blvd. 
Inglewood, CA 90304 

MAIL ORDER: 

P.O. BOX 1936 
Hawthorne, CA 90250 

Mon.—Fri. 7 a.m. to 6 p.m. 
Sat. & Sun. 10 a.m. to 5 p.m. 
This Ad Supersedes All Others 
wo surcharge for credit cards 


APPLE ADD ON’S 


ALS 

ZCard. S 119 

CPM3.0card. 269 

Apple 

Disk II. s 299 

Monltoril. 99 

A$tar 

RF Modulator.s 15 

Fan w/Surge. 29 

Kensington 

system saver ,, ,. s 69 

Koala 

Graphics Tablet.S 89 

Kraft 

Joystick.$ 49 

Micro Max 

Viewmax 80,80 col. card.S 139 

viewmax 80E(F for iiei64K .... 129 

Micro Soft 

16k Card.S 69 

Premium SoftCard HE. 369 

Multiplan. 189 

soft card <Z80> 239 

Micro Tek 

Bam 16,16K Memory.$ 59 

serial interface 89 

TC 

Joystick...$ 44 

Select-A-Port... si 

Paddles. 34 


IBM ADD ON'S 


A$t Research 

Six Pack + ..S 269 

Mega+ .. 269 

IBM 

Monochrome Adapter $319 

ColorCard . 275 

Piantronics 

PC + w/Software.$ 389 

Ouadram 

Quad ColorCard. .S 219 

Quad Link 479 

64K upgrade 

64K of Memory.$ 49 

US) Research 


paradise systems multi-display card S 399 


Sales Desk 

(800) 847-1718 (21S) 643-5188 

Outside California inside California 

Customer Service & Technical 

(213) 643-5191 

All merchandise new We accept MC Visa. Wire 
Transfer. COD Call Certified Check, p.o. s from 
qualified firms, APO accepted Shipping: Minimum 
$4 50 first 5 pounds Tax: California Res. Only add 
sales tax 

prices Subject to Change_ 
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Plastic library 
case supplied 
with all diskettes 
purchased from 
California Digital. 


|BiHtf ■ Power your smgle DOA'd 

tB Bfi :>Kj' system with one supply 1 

mu- This Keproswllcherpower 
1 supply outputs + 5 vails 33 

S^W^Rlalin s amps. ’ 12 vnlis m t.0 
’ r tJl 2 9 3'npi surgp 

1 2 volts al 0,5 amps, and 
a second + 1 2 volts at 2 0 amp output It is jumper selectable lor 
both 120 volt and 220 voft operation Unils measures approxi¬ 
mately 6" by 8". This board is capable of supplying power for two 
5Vi" Winchesters, a single board computer along with a hard disk 
controller. Also suitable for use with all IBM look’a-likes. Priced at 
only SJ9.95 (his power supply offers excellent value along witfi 
high reliability. Please phone for volume pricing. KFT^S 12 


DISKETTES * *16.50 


FIVE INCH SINGLE SIDED DOUBLE DENSITY 

T^nSflcwr Each box 10 Boxes 100 Boxes 

Sirlonn 

CAL DIGITAL|£|«i 19.95 18.50 16.50 
SCOTCH SSSiHiS 26.50 24.50 21.75 
VERBATIM 26.50 25.25 23.50 

MEMOREX SSSlIS l 26.50 22.25 18.75 
MAXELL ““2 26.50 24.50 | 23.25 
DYSAN Si®! 35.00 33.00i 30.50 

FIVE INCH DOUBLE SIDED DOUBLE DENSITY 

CAL DIGITAL^ 24.95 22.75 20.50 

scotch aasS 39.95 37.95 31.25 

VERBATIM ;5|;||g!j 39.95 37.95 32.75 
MEMOREX Ssliliii 35.00 31.25 26.25 
MAXELL sltsllli 39.95 37.95 34.75 

MIL-MOZ.96 

MAXELL I 96 S» 45.00 43.00 41.25 

OYS-UM^B 

DYSAN Dvi-iqsjio 42.50 [40.50 35.50 
DYSAN / 96 If " 49.95 47.95 45.75 

EIGHT INCH SINGLE SIDED SINGLE DENSITY 

SCOTCH 
MEMOREX 
VERBATIM 
DYSAN 


2732 EPROM 


4116 150ns. 


450ns. 


2764 EPROM 


16K STATIC 


6116 200ns 


4264 


250ns 


DYS-37M/1 


EIGHT INCH SINGLE SIDED DOUBLE DENSITY 

SCOTCH MMM-741^0 37.75135.15129. 

MEMOREX xmi »<» 35.50 33.50 27. 

VERBATIM VHB-34/0000 35.25 33.25 28. 
DYSAN DYS-3740/1D 40,75 38.75 32, 
MAXELL MXL'FDt 45.50 39.75 35. 


STATIC MEMORV 

(CH-S1LWSflO 


DB25P 


New location 


9" TT3*E [ildln Mt* in-M HJ0- 

DEePm** CND-5* 3 iffi >'40 > 313 

□egS hfimiile CHDBS JTffiJ t_30 

□Etatx! ChlD-9>> f ; L i • ^|> 

□Al L -4Prr*lfc CND-J5P 3 35 t rO 190 

OAl^SaLMTJli! CND-155 325 3 >0 290 

□Al'rh.-wo DwD I5H ISC t 1$ 5 30 

DB^F-nuls CND-J5P I 9& 1.75 135 

DB25S»ms3Je DND-255 2.95 2.55 <55 

HJB.-J'ihwuj' 04I72FH 05 ms 77 

DC3?P malt 1 CW5.3TP 4 BO 3 as 16* 
DC3r.5 female CND-MS 5.9S 5 /9 iSfi 
DCJ7 f<ixxf CMJ-37M J ?S IK i 65 
HHOP in alp CMD-MP 550 510 475 
lusohlxhj Dht>»H im ?ao 2 ir, 
H4ii>*n« J,-<sslCN!>2fre 63 «7 42 

AMPHEAIOlCentronics. type 
57-3036O36.P CNC-36P 795 61* 397 
C Our CND-24P tk 6 35 5.35 
0ISK OAiVE POWtR CONNECTORS 

H ij-inOC CttP-eDC I 0S 1 2P 33 
■H 5XC5gl.3 CNP-3SS I 69 l as EH 
3 •^CD&. S C^-3DS 1 69 1.09 ,69 

S’< CWMDC 1.79 1.1? SO 

1 pm r>IN Ktcd CKP-naP 2 59 1 99 I 59 


Imsais-I 250 CUE IMS 235 2 50 2 <9 

Splints Mi/fiifH CNE-HIOO i \9 7 35 3 47 

S-KMWvgW Cwf yvrn 395 3 sc him 
Alcan HD b, 1 CNE-TDOA 4 05 * 50 4 19 
. 156” CeNTEfl E0G6 CAFTB COMNECTOR5 
22/44 Eyslol CNE+IE 2SO S 15 155 

43.'72iybto I CNlE T7& fr OF, a if, I, r:, 

36,'73D.'Ca,I CME-iaS :=9!. SMI 4.19 


California Digpial has just purchased 
a now distribution center six [inbes the 
size of our existing facility. The now 
warehouse and relail store is in the 
crty of Caraon at 17700 Figueroa 
Sheet We are located jus! oH the 
San Diego Freeway near the Good¬ 
year Blimp. Please stop by and visit 
our retail store when in the Los 
Angeles araa Store hours are 10 AM 
to 5 PM Monday Ihrough Saturday. 



California □•gilal hag > E<?°n1ly participated #r I 

the purchase of several thousand Siemnnsi 
FPD 100-3 lloppy disk drives Thrtsa units are eiectrunicaity a;ns phygicaliJ 
Sirmhar In Ihel nF Ins Shuqenl Hi}! FI All units are new and shipped in factor! 
healed boxes. Manual and power conrectars supplied tree updn raquesl You® 
Choice 115 Vo#l. tO Hz. m 23D Vail. 50H z T 

NOTE! K..: .. - ;,r .:ubH■>'Wi> *»• f a>- ii.iy n' 230 50 H?. .irrK wafmn.sB.1,1 il 

Fur™ lu-i Gemanv Arrar^ottHirfli ran be mado Idw 4 - n l' H^se-drmti m iiuiMiWss d 56 & ribYil 
Ft Franklnrl rmiio'rg mpat duty and InolgM rh,nrQt5 F 

REM EX "sided 1 *219\ 

Calilornia Diratal nas lust purdiased a larg* quarillty Of fiemex nFD-4fKM| 
Eight inen douli! mvos Ftemfi* Ifi Ihe only double sided disk! 

drive lhal nas an POubleqimCal mounted noadas^mbiylhar guaranties \amm 
bead trecking This duve ig mectiarw.alty stkid FtBrnax has always beerw 
known For producing premiere products lor the Floppy lisk markol. The RemeJ 
company is a subsidiary oMhe Ex-cadl-o CerporaSion. a Forturso &OT Company.j 

Eight Inch Single Sided Drives 

One Two Ten 

SKUGART801H 385 375 365 , 

SIEMENS FDD 100-8 169 169 159 I 

TANOON 848E-1 Half Height 369 359 349 | 

Eight Inch Double Sided Orives 


SHUGART SA851R 
QUME842 QUMETHACK8” 
TANDON 848E-2 Half Height 
REMEX RFD-4000 
MITSUBISHI M2894-63 
MITSUBISHI M2896-63 Hall Hi. 


495 485 475 
459 459 449 
459 447 435 | 
219 219 2( 
447 439 433 I 
459 449 409 


Five Inch Single Sided Drives 
TEAC FD-55A hall height 179 109 165 

SHUGART SA400L 235 229 225 

SHUGART SA410 96TPI/80Trk. 129 129 119 

SHUGART SA200 *h Height 159 149 139 

TANDON TM100 1 189 179 175 | 

Five Inch Double Sided Drives 


TEACFD55B half height 
CONTROL DATA 9409 IBM/PC 
REMEX RFD480 IBM/PC 
SHUGART SA450 
SHUGART SA455 Half Height 
SHUGART SA465 Half HI. 96TPI 
TANDON TM50-2 Half Height 
TANDON TM55-4 half HI. 96TPI 
TANDON 100-2 

TANDDN 101-4 96TPI80 Track 
MITSUBISHI 4851 Half Height 
MITSUBISHI 4853 Vi Ht. 96TPI 
MITSUBISHI 4854 Vi Ht., 8" elec. 
QUME 142 Hall Height 


219 209 199 
259 249 239 | 
199 189 1 
319 309 2991 
259 249 2391 
289 279 2691 
215 209 1991 
329 319 3091 
279 269 2591 
369 355 3501 
259 249 2451 
339 329 3191 
465 449 4391 
239 229 2191 


Three Inch Disk Drives 

SHUGART SA30D with diskette 229 219 2091 

Five Inch Winchester Hard Disk Drives 
SHUGART 612 13M/Bytes 895 865 8251 
SHUGART706 G M/Byte. Hall Ht 795 775 7551 
SHUGART712 13 M/Byte, VzHt. 895 865 8251 
TANDON 503 19 M/Byte 895 875 8551 

Upon request, all drives are supplied 
with power connectors and manual 

ENCLOSURES! 


____ o volumes is luslihed w« will custom design an enclosure !nR 

i our apcilscaiion The lollewnlg slock,dra-kdrve enclosures are available. ■ 
ill include powei supplies me 8" enclbsurds are suppFiad With exhaust Fansl 


Horizontal mount two B lu 
heigitu dtwes. 5279 00 
Vertical mount two tuU naught B 
diskdnveB. S293.Q0 


Hdrispnlal mount o#ic p u |r n 0 ignt 
pr two hair heigbl 3 disk 
drives 5339 00 
Ven icai mounr two lull tieigrij 5 f -a 
dMk drives $139.00 


Telex 753607 



Shipping: First five pounds £3.00 r each additional pound $.50. 
Foreign orders: 10% shipping, excess wilt be refunded. 
California residents add 616% sales tax. • COD's discouraged. 
Open accounts extended to state supported educational institu¬ 
tions and companies with a strong “Dun & Sradstreet' rating. 
Retail location: 17700 Figueroa Street, Carson CA. 90248. 


TOLL FREE ORDER LINE 

( 800 ) 421-5041 

TECHNICAL & CALIFORNIA 

(94 H\ 417.0500 
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Your Choice 

Second Drive or Monitor 


SANYO 


Sanyo Electronics has just released the lor i awaited ISM/PC look-a-like. the 
MBC-55& This is a complete irucrocomputor that includes i 2 BK/'byii 9 oi 
memory, a BVa 1GOK/ by te dask dove upgradeable to 320K/byte drives Also 
includes both color composite and RGB graphics interface. low profile key¬ 
board. and parallel printer port. Extensive software such as Sanyo Ba^c. disk 
utilities. Wordstar word processing software. Calcslor spread sheet & Easy 
Writer I MS-DOS is supplied with Ihe Sanya computer Most programs 
written for the IBM /PC w>SI operate on the MBC-550 
Along with all this California Djgital otters 'FREE your choice cl either a 
second drsk drive, or a high resolution green or amber screen monitor All at 
the super low price oi only S995. 

We are currently experiencing an initial shortage al this computer Please 
place your orders early The MBC-SSti wilt be shipped on a first ordered basis. 


m effort to assist The fano Corporation rn reducing their overstock For a 
mi ted time California Digital can offer Ihe Dragon computer for only Si 39 


256 KILOBYTE 

MEMORY BOARD 


Perkin Elmer 550: 


California Digital has recently purchased 
an OEM liquidation, of new Perkin-Elmer 
Bantam 550S terminals. These units Fea¬ 
ture direct cursor addressing, numeric 
duster, conversational or mock mode 
transmission and RS-232 printer pod 
Self diagnostics and function keys make 
this terminal an excellent value al only 
$339.00 PRK-550S 

Bfc+pfl-tEkWfrr Mode- 550& EMulata Trammoi 
Pram*™ i Od nrai scmsfi ■.irtJ'irJiaWfiieyrKwiit 


MATRIX PRINTERS 


sfB-cnax 

SJR015X 

STUDIO 

VST-CWri 

TOS-iMo 

OKlftJA 

■ :k £i 

0KI-B9A 

GKlMA 

0*1 :O50 

E**5 r X H.: 

NEC SirvjA 

AOX ffWfA 

ACXK2DA 

CT*-ra:nS 

wio-Tsao 

PflOBSlOP 

PBOE*- 

OPS’EJSOO 

P-fK-PeiB 

rwSiMP 


WORD PROCESSING PRINTERS 

EC7THJ 55 out ^MCCVffl *ot|*1 iwnrlnco hEC 7710 

EC7730 5Sd«rtBtpw7»|l»rt3Ce r^C-7730 

|G3!&0 porMHii CH P'HIT' THwnod lew Ihe lIJM. Pe MfcC ]ih& 
EC£tS0 ifcarjiwtiftii HM/Pti 30ctwr. r JMC iiar I MSC 3050 

[mct Heed EXP5D0. 14 d-inr ’ *u pte I rilrtuan 5B£l-E*P5M 

vdi Heed eXPSSO L7 Omi 'SrS.’ ud. ■ SW> EXP550 

tibia HO dm.** se.-ril ntk. ho 

Etna HP idflp(Klnyuil NiKirq. hgrj;,A wl IrtlJOrPA ISJLAZQ 
►i B |Q0. 16 chnf/icc. graphic inode JUK&lDQ 

uilwr MTU A daily #fie@ unrulumiaiTitci dth hhip 

BlUll HN 1 h spun irawrlDC^ B fH HB IS 

[jrui.lnr FlOjeiiul 4fidw;iac PRO ►'IDS 

CrwrrtHf flOfUir^H'40cti®/sec PFtO-FtOP 

km(?■: cn 1 ■AWd ft K&6Si>il Hunter ll* Cfl* 131 *5 

L..._ f-tis r.ui-. .1 . I'llv Nni 


!flT9U0 
107? <w 
I7ja00 
BBSM 
45960 
■65900 
»7»00 

07? 00 
S390Q 
6S600 
or. 
113 a OD 
il-: jo 
7»00 
J9SCMJ 


16 BIT MICROPROCESSORS 

unu^oii j.ui n^sss /uu i dimirufei acl-aa/un ■% ai 

Dudbuui raftQOT rmcrawmp i& mi «8T dflu j ids ao 

GiiUIUmX dull pnxi>MH HflHrilbw, H- 1C (WI -VM m Wl 

SINGLE BOARD COMPUTERS 

I.-.ghl ED 4. i2flK 4 tend uni SUM MS-«W 595 Oil 

■VJihui -il r.hud .1 I dinnv 4 NA AMD-fflO 750 «] 

iL'dlOk^rilBniiimSBI rfi’jlhipir, M* rEl-SWI B05OO 

Ir-oruk EDC-r v^DbCJI-d mini»ni>ti r v rEt-BdCl BT500 

8 BIT MICROPROCESSORS 

EiadlJeuE 760 ?4 h.l exIctWI Jtfd CBT-ZBA 3b0 (XI 

C.lldornu i ..« i.fiidL" 3UU IduihiiiiiciusM CCS-3H HT 3!'5 Otl 

I wlinll 760 #.|ll ten RS252 Idlin rAll'EUU XIU 00 


STATIC MEMORY BOARDS 

todinMfinmry ux ifttrtjflMmH dut bia w 
GodbiKiifliddi>ihflo.t 24 uftUriiu.v OBT it 1 < in 

COUIMUC H.IIII I uwnyrefi lEllJlulH GBT ffifl 3W Ud 
ftrtNiiaUM.r.H^.f ►E iiirt.lriliJi* icudtK n:, im 

CiUrinrJil»r >'nutilf'7Mii Xbn mtV CCS fU* '4HK 

DYNAMIC MEMORY BOARDS 

Cd'lomu l ,‘^r. .■■h.i. ■1 Mw i'Xl Dr 1 :.!. 1 A ng 

CalrtamM timn ?UflB frJX tuflkMiir:' CC5-2M m On 

INTERFACE BOARDS 

. L 1 UM ril tin'll LB1 1X14 ?dfl W) 

Sflddnul Inswmter U i r«rq| Ipat i dtinn OH I iau4 2i.m M 

CmUiuiiI ItflBrfutOr 'U *illl 5 uNOI S»m GIM ’U54 '155 00 

QtHlUdul V**UuJMll VKltn a Will Oiu fiw. ::4a (KJ 

todbul Mlrtaur iv I v-i* 7 prnfcl 001 -A.'X m Ml 

a uiti. i DempulBi 7 1 ID J wui x-n Ct57TlS '.'9 M 

11 n 11 j T j n 11111 1u■.’i ‘'I j Idrul. 7 Lu' LCG-Mri'J 255 DU 

L.ildm in. Dam(ldldl i 4 pen UJi \ CCS - 730 ; 19 III.I 

C.jIiImi iiij U-nNiindili 201 6tCf1 idhGl CCS-.-!UJC 129 DU 

Mu i mm, Lltl-cr .Muhltoim 1 H-.:?' M ,.vMil I 119 00 


Apple 117#. &4K computer qnly 
Appf# 11/BMartarkiL marten disk, ebcoi turd 
Apva^icetf Busneat Teen 13 Kay Pad 
Cain Compular 7710A Agync Strual Interface 
Call I Computer 77 10B -sanv bui lor modem 
Calil Computer 7T14A 12K FROM module 
Calil Computer r72DA pareilel interface 
Cain Computer 7724A Catendar/clock mocteur 
Cplil Computer 7729A Centrqmica mrerlace 
Colil Comuuter 7740A programmable timer 
Calltornie Digital 16K card for stanrtard Apple 11 
Hayes Miciamodem II tor Apple ll 
Kensingion Micro, Sysiam aavar fan 
Microsoft Softeard wilh CP/W; Z-ffl 
Mountain Computer TheCtock 
Mountain Computer AD.'DA 16 input, flljit 
Mountein COmpUtei ROM Hua wrth keybd. niter 
MdUPlam Comput&r ROM wriler/gockcn socke! 
Orange Micro "CRAPPLEH paraltel interface 
Sor rente VaJlay ff 00 npQBflf double aidaO.'D 
TEAC 5U" disk drive lor Apple N 
ViSta Vision 80; SOcotemn card tgr gld.Appte 11 
VrstBe' disk CDntrpIterijoubte axle D/D 


APL-2E 

APL-2ESK 

AST-13tL 

CC&-7710 

CCS. 771DB 

CCS- 71131 

CCS-7720 

CCS-77Jrl 

CCS-77^0 

CCS-?740 

CAL-A16 

HYS-MMif 

KEN-SFI 

MSF-SFTCD 

MTN-TCLK 

MTN-ADDA 

MTN-RMF 

MTN-RCMW 

QMSG2 

SVA223 

T.EA-A2 

usA-vuseo 

VSA-A&OO 


FLOPPY DISK CONTROLLERS 

rtafeiui nm i doytmitei^ tamsKt is 

Cjiknnv CompulBi ZdJZftttilDCPKl CC5-7J77 ti 

Mflripw D* J*% • I nilh CPU V 2 MpS U -5 ; -5 

Wnraw piskJucMri'wiiti^r'vi ^ 'iflii WPG Pi' 7? 

Urbef Eh!cri6««doutotf«ni^ 14B15IK u 

Ijr hid-ElncticripiijrtjB dinidi T4B-SPC 27 

f UlriLni f.MA Ehniufi.'.i I d Iff teuf U I CM d'J I III 


UP 12* q?isuh pnuS^rji 15 WTU cmifrall vuSoo 
LlC 12 high rcMUiUou. UOUHi 

fcni|h^vmiZ?Aint.wrPm?ph(K 1 7 4p. Itl cnUrm *wdnh 
tlidhrvWISSdlBedpmapnid \i 40rKlMlumn4WllLd 
ICC JBIKir (XMiipdOflinxii 16 HHi CWipOMwftM 
ItiC JBl ?00 OTimocinl groOfl cor^pca< 
fel Arrfi#-5cr»n 1? ccmpgBd mondpr 
luDjida 23 uptin namfl (a>v«viula coupuj.i wjuo 
lutarUa 13 opun r ijivi itquiraa hnrr a^rn jpuJ p w>e- 
LnrDE a epeh iianic impicira harraynC X i3v aiippli. 

COLQfl 

Wt Airt 19 tu Color rxurpwd (MMintauil 

|4C 91 SI M ftfifl Ud d%v V4,|h Ihh IBM Cumpul.,- 

EC JC1203DM BGfl oSfar huirirHjr 

EC JC12Q1 LUC* tUhipas* 

p-ulh 7VMi3d FJOBLDlry umlatilu Irv te&l PC 

fcnroc cokr cri-Tponl wlh sound 


SPECIAL FUNCTION BOARDS 

Havf-iE IIWMH ipNiarui MOUsni HV5 M!(*I .1251» 

ttf Ciiirp.il.:-- tucr uipst.il bwlti, □ IC CC tefl 1 33 -.0 

CIcdtHdil ■iyi,-?iu liJUinjrl liimirl 4d. [ PHpWpH t ^5' 35u IM 

Gooooul^rsffi 1 " luppanuudK* SiltmuiAGar 595’- 5 lUQO 

□tt.ll f (JtjWKl 12 61 □ A rum USC-U7WTJ 1] 10 UO 

Pul Svuwi 1 r *nr iwUdtm J2 ch X-P C5C-*iM r? cy co 

MiiIIjv. Hp|n l«*iliir rjirrlhiit 6 n5 MIIIII'HlU 1 . H CO 

Midi -I ■ ... • hoard Aim IUUK & tfitt,. Mill. 1D4 .'9 Dll 

I'OTcEUifiioffr Aimri'ssipdlnrvp* mrVi'iW i-sofl 
ArlnrUidfiWliL-j Aiif »TiOor,i|olKM Aril WWlild 7MX 
Ann: flerirniHti.gmrxjniianfc mfdui t.nj GP-Uil J5 DC 

MAINFRAMES & MOTHER BOARDS 

Eqim»IJiU iaidhai, 23 U 0 I fl)P- urn D9b (SO 

£i«tMirtntlsaui»2 JOMjn aar-MFTB 6J5 0& 

CdAhvmtl Cnniptilqr rrrB. teshJl CH.22D0 479 DO 

i.|||I|.. mu 1 11 ;d.I! Ir! iW mnthit tv.uJ fJi Hh 11. J;'j 1HI 

CnhiLW l? sKlL ItUtW u-nd osjuuDHU G0T-MD i. U9 CO 


CPM OPERATING SYSTEM 

ikdlUl HE-jfi-Cfl CPU ID H .[|l dOTi UncepMDD m Ufr 

OocTMur ChM 2 2 lor fer ‘ WlTCdfjlL'D 1^ UD 

Cicdhnul lTMB-F. iu. J!*3.4 ianiMII- .:HI :2nMH- iCS UD 

1 wdflfi (hirllihts CPM 7 ? UR -CjjlidS ^ dll 


BMC-aiat 

BMC-^19IM 

NEC-r2fl3 

MEC-JC1201 

TTHIllU 

COM-B SOU 

AMX- 1 LM 


IryraSmnrl Modorq ljngftaiirt pudasnwi ailldSfll HTE-2T2XD 490 00 

Ly^S I fdOB I pi ucn wrtlh Birr l&M.'W;. 1200 l*ud HV&- r^we 449 00 

Lym Smdrnajm 3 hO huiud pnly. 3dtO . tfufc. rite HY5-r0j4£i 229.00 
Lypa WcipnDrtpm II I pi Appln rarnnl.ronnecj HY&-MM2" 270 jOO 

layas btoairuilinm lflO. S 100 aim an™? aarip pfd HVS-tOO 3 *9 00 

feyes Uhronograryi, in™ a oftHi HYS-CHfcra? idsimi 

fg Rplxdirs flk f A3DCl'!2Klh4dp 3UKidial.'an6*ai U3P-2I2A 439 j00 

Is flafcalica Paairrani3lM .'1 tenbmml USRJPW212 08900 

Liri! 300/1200 mita £iijulridg Ff h ■ r?An 60S 00 

miirerial Dam 103UP. rmfKnrtd flnawwiw^maiB UDsSlKldP 16900 

bate U73LPJ. A-Mrciarswsj uDS-HteLPJ 2'9 jOO 

lilve-sal Dald2UC. 7200hnud, IUHdiipkiKarty UPS-?W1 P 2I9W 

liyeiMl Dale 2 rSL^ 1 . hill 1300 baud dupkrr. l,ia Juayer UDS-21 £lP JE9 00 

|wfllicn J Cj 4. sr^coruiepl aulpau^iWii NDV-JCAT 11600 

liualHiiCnr Mpuslin^uurmtl WOV-CAT 15900 

IbklvaiiLKi SriarlCal I td. aiAi Dnnm. uinj dial NOV-5C103 215 00 

I NovalKW-SjuiwrCai 100/212. ^OObauUdulpdi* MOv«SpJ13 67900 

S^rfllmanMivk t SttKl COiUTfiL‘1 w*i Inmnal L'Jdds SflL-MKl teOtl 


Supersoh 
MAC 
CP/M3.D 
Despool 
Pascal Plus 
CP/M aa 
MP/M II 


Aba Soft CP/M ADA-44SC 395.00 

D-Base II ASH-01 SC 429.00 

WordStar MPH-1S7C 309.00 

MaNmerge MPR-392C 169.00 


MPR-309C 149.00 
DGR-401C 85 00 
DGR-410C 249.00 
DGR-3S7C 45.00 
DGR-004C 429.00 
DGR laBC £39.00 
DGR-208C 379.00 


SpeltStar 
Multiplan 
Macro 60 


Additional Software available for Apple, IBM/PC ano 
Atari- Please telephone far price and availability. 


Telex 753607 



Shipping: First five pounds S3*D0 T each additional pound $.50, 
Foreign orders: 1Q% shipping, excess will be refunded. 
California residents add 6Vy% sales tax. * COD‘s discouraged. 
Open accounts extended to state supported educational institu¬ 
tions and companies with a strong “Dun & Bradstreef rating. 
Retail location: 17700 Figueroa Street, Carson CA, 90246. 


TOLL FREE ORDER LINE 

( 800 ) 421-5041 

TECHNICAL & CALIFORNIA 

Q<7-ACAA 





























DoKa 


TERMS: Minimum order $ 10 . 00 . 
For shipping and handling, include 
$2.50 for UPS ground or $3.50 for 
UPS Blue (air). For each additional 
air pound, add $1 for UPS Blue 
shipping and handling. California 
residents must include 6 % sates 
tax; Bay area and LA residents in¬ 
clude 6 Y 2 % sales tax. Prices are 
subject to change without notice. 
We are not responsible for typo¬ 
graphical errors. We reserve the 
right to limit quantities and to sub¬ 
stitute manufacturers. All merchan¬ 
dise subject to prior sale. 

HOURS: Mon. - Fri. 7:30 to 5:00 
Saturdays 10:00 to 3:00 

VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd. 

Santa Clara. CA 95050 
(408) 988-0697 

ALL MERCHANDISE IS 

100% GOARANTEED 

D oKau 


74LS109 

8.9Q 

74LS363 

i tq 

74LS190 

.88 

74LS364 

1.90 

74LS191 

.00 

7415 36 5 

■ 

74LS19? 

,70 

741S 306 

4 a 

74 LSI 93 

70 

74LS367 

4J 

741S194 

-68 

74LS368 

i 

74LS195 

,68 

74LS373 

1-3S 

74 LSI 96 

,78 

74 L S 374 

1,33 

74 LSI 97 

.78 

74LS377 

1.33 

74LS221 

68 

74LS378 

1-13 

74LS240 

.94 

74LS379 

i.3q 

74LS241 

98 

74LS395 

1 83 

74 LS 24 2 

.98 

74LS396 

if 

74LS243 

98 

74LS390 

1,13 

74LS244 

1,25 

74LS393 

1,11 

74LS245 

1.46 

74LS395 

111 

74LS247 

,74 

74LS399 

1.41 

74LS248 

.96 

74LS424 

2.91 

74LS249 

.98 

74LS447 

.3] 

74LS251 

56 

74L549D 

1.8| 

74LS2S3 

.56 

74LS624 

3.99 

74LS257 

.58 

74LSS40 

2.19 

74LS250 

.58 

74LS64S 

2.19 

74LS259 

2,70 

74L56S8 

i,el 

74LS260 

.58 

74LS669 

■ ul 

74LS266 

-54 

74LS670 

1,4] 

74LS273 

1,45 

74LS674 

9 sl 

74LS275 

3,30 

74LS602 

3.11 

74LS279 

.48 

74LS683 

3.11 

74LS280 

1.95 

74LS684 

3 11 

74LS283 

68 

741S685 

3-11 

74LS290 

.06 

74 L 568 9 

2.31 

74LS293 

86 

741S68 9 

3.1 1 

74L5295 

88 

741 5 783 

23.91 

74LS298 

.86 

01LS95 

1.41 

74L5299 

1.70 

81LS96 

1.41 

7415323 

3.4S 

61LS97 

1 4 1 

74 L 5 32 4 

1.70 

611508 

1.4l 

7415352 

1.25 

25LS2521 

27 

74 L 5 353 

1.25 

25LS2S69 

1 


6500 

1 MHZ 


BSOZ 

6504 

6505 
6507 
6520 
8522 
6532 
6545 

asst 


6 50 2 A 
6522A . 
6532 A 
054 S A 
6551A 


2 MHZ 


6800 


68000 .. . -. 

6800 .... 

6802 . 

6000 -....-- TT 

6B09E 

6008 . . 

Ohio 

6620 .*.. 

6021 .-. 

6020 . 

6040 ♦-*.**,***«.*** 

6043 . . 

6844 .. 

6845 . .... 

6847 . 

6850 . 

6852 .... 

6060 . ... 

6862 .. 

6875 . .. . --- 

6800 

6803 . -. 

68D47 . 

68468 . 

6800 1 MHZ 

68BOO ______ 

60B02 . .. - - 

68B09E . 

68800 .. 

66B10. .6 

68821 .. 6.9| 

68B45 . 10-* 

6888 0 .5.S 


APPLE ACCESSORIES 


Circle 142 on inquiry ca 


00 Column Apple M+ 
SO Column Apple HE 

2BO Apple 11+ . 

280 Apple 11+ Kit .. 
ZOO Apple HE ...... 

Z0O Apple ME Kit .. 

IGKCerP . 

16K Sere Boerd. 

Cooling Fen ........ 

Ppwer Supply ...**«• 

JoyellcK . 

RF Modulator .. 

Dlak Drive .. 

Controller Card - 


149 A 
129.* 
, 09,C 
. 59.t 
. 09.C 
. 59.( 
. 39.1 
- 13.1 
. 30 . t 
. 74.1 
. 29.1 
« 13.1 
199-< 
. 59.1 


STATIC RAMS 


Z1Q1 

255 l 4 [4601*] 

1 90 

5101 

250 i 4 1450ml Itnoi) 

3 90 

2)07-1 

1024 1 1 |45Q n*j 

84 

21 dr, 4 

1DZ4 1 1 1450ml HR 

96 

21021-7 

IB24 1 ' 1250 ml HR 

145 

zn i 

755 1 4 |450ni| 

7 45 

2112 

756 1 4 |450m| 

2 96 

2114 

1024 1 1 |436pi| 

6/7.95 

2114-25 

1074 1 4 |250iitl 

5/8 IS 

21NL-4 

1024 1 i [45 On) [LR 

6/9.95 

21 ML-3 

1024 . 4 |MD<i) (LPI 

8/10 95 

21 ML 2 

1024 1 1 1700 ml |L P| 

4/11 95 

2147 

1090 1 1 [55 ml 

4 90 

TMS4044-4 

4890 1 1 f4 50 nil 

3.45 

TIMS4044-3 

4890 r 1 |300ml 

595 

TMS4Q44-2 

4805 1 l 4280m| 

4 45 

MM HI 

m* 1 R 1250rnl 

9 90 

• MM20I6-ZDC 

2D4I * 1 |20Om| 

4 LQ 

TMMZ016150 

20 4 B 1 B 115 0ml 

4 90 

TMM70I6-100 

7041 1 t |t0Q.il 

5 10 

HHfi 116-4 

7048 ■ B 170Dill jcmm) 

4 70 

HMlit 16-3 

2041 1 | 'I50.il few] 

<90 

HM0116-2 

2044 i 6 (120ml 1 'pdiJ 

4.90 

HM51I6LP-4 

2041 a 8 1760nil ICBSIIILPI 

5,90 

HM61 1 B1P-3 

2D4B t B |150nrl IcunillLR 

698 

HM61I6LP7 

2045 * 1 1170ml iceMllLR 

9 95 

Z-613! 

4005 1 0 1300ml iQititl 

3395 


IP = Ln Pin. QtBi = gnia SiiiK 

DYNAMIC RAMS 


TMS40Z7 

4056 l 1 

12 50i|| 

195 

8P04H 

4006 * 1 

iaoo.ii 

2 95 

MM57B0 

4095 1 1 

130 Bail 

2 95 

■ 64104 

1102 1 1 

120 0ml 

1 90 

MM 5794 

■192 1 1 

[25 On) 

1 IQ 

4 MS-250 

1036* . 1 

[25Qi*l 

49 

4115-200 

16314 1 1 

(200ml 

19 

* H S' 150 

16514 . 1 

i O50mi 

tza 

2119 

18384 1 1 

1 11 SO ml llrl 

490 

4164 750 

65535 1 1 

i J250i]| 

445 

4154 280 

65535 L 1 

l 1200ml |5i| 

545 

4154-150 

65536 l 1 

1 1150ml |5i| 

645 


W = Sle|k« 9 Vi It SepplT 

EPROMS 


1702 

156 t B 4l.1l 

4 45 

2706 

1024 1 S HSQml 

2 49 

2755 

1024 1 B 1450ml 

249 

2751 

1024 1 8 |450m| |5o| 

5.90 

2711 

7046 1 B |450m| |5i| 

29S 

2716-1 

2046 ( 1 |350m| |5o| 

5 90 

11452515 

2046 1 0 |458m| |5*| 

5 45 

TMlZTlS 

2046 1 8 1450ml 

7 90 

4MSZ532 

4095 1 1 |45 Dill 15*3 

5 90 

2732 

4096 1 J 145Qm| (5*1 

3 95 

2732 250 

4096 i A [25 Dm) [5*] 

8 90 

2732-200 

4096 i 6 [200ml [5V1 

10.95 

2764 

8192 i B (450u) (Sil 

5 95 

2764-250 

1192 i 6 E250ml |5 t1 

13 95 

2764-200 

1792 i [ 1200 m] (Sri 

2395 

TMS2SS4 

8192 . 6 |450ml|5tl 

10 95 

Ml 517 54 

6192 i 6 1450ml 15 r| [24 pi.) 

3M5 

27121 

16314 ■ 1 Call 

19.95 


5* - «|i|»i 6 Ml Sipilt 



74LSOO 

74LS00 

23 

74LS92 

54 

74LS0I 

.24 

74LS13 

.54 

74LS02 

24 

74LS95 

-74 

74LS03 

.24 

74LS96 

66 

74LS04 

23 

74 LS 107 

.38 

74L505 

.24 

74L5109 

.30 

74 L SOS 

.27 

74LS112 

38 

74L509 

28 

74LS113 

38 

74L51B 

.24 

74LSH4 

38 

74LS11 

,34 

74LS122 

.44 

74L512 

34 

74LS123 

78 

74 LSI 3 

44 

74LS124 

2.05 

74 LSI 4 

58 

74LS125 

.46 

74LS15 

,3+ 

74LS126 

.46 

74LS20 

-24 

74LS132 

58 

74LS21 

.20 

74LS133 

-58 

74LS2Z 

.24 

74 LS 136 

,38 

74LS26 

20 

74US137 

.96 

74LS27 

20 

74LS13S 

-54 

74L520 

.34 

74LS139 

.54 

74LS30 

24 

74LS145 

1 AS 

74LS32 

,20 

74LS147 

2.45 

74LS33 

.54 

74L5148 

1.30 

74LS37 

34 

74LS151 

.54 

74 L 53 8 

.34 

74LS1S3 

.54 

74LS4D 

.34 

74LS154 

1.85 

74L542 

.40 

74LS155 

.68 

74LS47 

.74 

74L5156 

.68 

74 L 54 8 

.74 

74LS157 

,64 

74L549 

74 

74LS158 

.58 

74LS51 

.24 

74LS160 

.98 

74LSS4 

28 

74LS161 

64 

74 L 5 55 

.28 

74LS162 

.68 

74LS63 

120 

74LS163 

64 

74LS73 

.38 

74L5164 

.60 

74 L 5 74 

-34 

74LS165 

.94 

74LS75 

.30 

74LS166 

1,90 

74LS76 

38 

74 LSI 68 

1.70 

74LS70 

40 

74L5169 

1,70 

74 LS 93 

.59 

74LS170 

1.45 

74LSS5 

68 

74 L 5173 

.60 

74LSS6 

38 

74 LSI 74 

.54 

74LS90 

-54 

74L5175 

.54 

74LS9T 

08 

74 LSI 61 

2,10 


556 BYTE May 1984 





































































The Flip Sort PLUS™ 

The Flip Sort Plus " adds new dirrterv 
sions to storage Designed with similar 
elegant lines as the original Flip Sort™, 
in a transparent smoked acrylic. Holds 
over 100 diskettes and has all the out¬ 
standing features you have come to 
expect from the Flip Sort Family 

£24.95 

The FLIP SORT™ 

The new Flip Sort™ has all the fine 
qualities of the original Flip Sort ", wtth 
some added benefits Along with a new 
design, capacity has been increased 
50% to hold 75 diskettes and the price 
is more reasonable than ever - $19.95 

Z-80 

2.5 MHZ 

ZSOCPU . 3.90 

Z80-CTC .3,95 

Z 80-DART . 10.95 

Z 80-DMA .13-95 

ZSO-PIO ...... .3.95 

Z80-SIO/Q .11-95 

zaosio/i .1 1.95 

zao-sio/2 .11-95 

ZSO-SIO/9 . .11.95 

4.0 MHZ 

ZBOACPU ........ 4.29 

ZBOA-CTC .4.90 

ZBOA DART . , . . 9.95 

ZBOA DMA .12.95 

ZBOA'PIO . .4.29 

ZBOA-SIO/O . 12.95 

ZeOA-StO/1 . . 1 2.95 

ZBOA-SIO/2 .12 95 

ZSOASEO/9 . 12.95 

6,0 MHZ 

Z608-CPU .9 95 

zaoa cTc .. 12 95 

ZBoe-Pio . 12.95 

ZBOa-DART .12 95 

ZILOG 

Z6132 . 33-95 

28871 38.95 


DISC CONTROLLERS 

1771 .... . . . 15-95 

1791 .23.95 

1793. 25-95 

1795 ... . 45.95 

1797 .. 45,95 

2791 . 53.95 

2793 . 53.95 

2795. 55,95 

2797 .55.95 

5043 . 33.95 

8272 .. . . .35.95 

UP □ 765 . 36.95 

MB8B76 . . ..25.95 

MBBB7 7 . 33,95 

1691 . . . , 16,95 

2143.17.95 




AV3-1014 
AV 5-1013 
AY3-1015 . 
PT-1472 . 
TR1S02 
2350 ., . 
2661 . . 
TMS6011 
EM 6402 . 

IM6403 
INS8250 


UARTS 


6.90 
. 3.90 
. 6.90 

9.90 
. 3.90 
. 9.90 
. 8.90 
. 5.90 
. 7.90 
. 8.90 

9 95 


INTERFACE 

8T26 . 1.54 

0720 .1-54 

8 T9 5. . 88 

6190. 50 

8T97. 08 

0T95. 38 

DM8131 2.90 

OP03O4.2.24 

OSS 53 5 , , . 1 94 

OS0035 . 90 


VOLTAGE REGULATORS 


700 5T 

.74 

790 ST 

.04 

7 8 MO 50 

34 

79Q0T 

84 

7008 T 

.74 

79121 

84 

7012T 

,74 

7915T 

84 

701 ST 

.74 

7924 T 

84 

7824T 

.74 

7905ft 

1.44 

7805K 

1.34 

7912ft 

1.44 

7012ft 

1.34 

7915ft 

t.44 

7815K 

1.34 

7924K 

1.44 

7024 ft 

1-34 

79105 

70 

78L05 

88 

79L12 

-70 

78L12 

,65 

79L15 

78 

7BL15 

68 

LM323K 

4.90 

70HO5K 

9 00 

UA70S4O 

1 90 

78HI2K 

9,90 



C,T TO-22D 

K TO 3 

L ; TO-92 


DIP SWITCHES 


4 POSITION 



.84 

5 POSITION 



89 

S POSITION 



89 

7 POSITION 



.94 

0 POSITION 



.94 


1C SOCKETS 




h99 

100 

8 pin ST 


,12 

.10 

14pin ST 


.14 

,1t 

16 pin ST 


.16 

.12 

10 pin ST 


.19 

.17 

20 pin ST 


.28 

26 

22 pin ST 


.39 

26 

24 pin ST 


29 

.26 

20 pin ST 


.39 

.31 

40 pin ST 


.48 

.30 

64 pin ST 


4.20 

call 


ST , SOLOEPTAIL 


a pin WW 


,58 

.48 

14 pin WW 


.00 

.81 

16 pin WW 


.68 

.57 

18 pin WW 


,98 

.09 

2D pin WW 


1.04 

.97 

22 pin WW 


1,34 

1.23 

24 pin WW 


1.44 

130 

28 pin WW 


1,64 

1.44 

4D pm WW 


t.94 

1 75 


WW = 

WIREWRAP 


16 pm ZIF 



.5 90 

24 pin ZIF 



.. .. 7.90 

20 pin ZIF 



.6 SO 


ZIF - TEXTOOL (Zero tmwrtlon Force! 

CRYSTALS 

32.76&kh;t .169 

1.0 mhz .3-69 

1.6432 . 3.69 

2.0 2.69 

2.097152 . 2.69 

2.4576 . . .2.69 

3 2768 . 2.69 

3 579535 .2.69 

4.0.. . .2.69 

5,0 .2.69 

5.06BB. . .2.69 

5,105 . 2.69 

5.7143. 2.69 

6,0 . 2.69 

6.144 .2.69 

6.5536 .,.2,69 

8.0 . , . ..2.69 

10.0 . 2 69 

10,733635 . 2 69 

14.31 BIB . . . , .2.69 

15,0 . 2.69 

16.0. 2-69 

17.430 . 2.69 

1 B.O . 2.69 

10-432 . . 2 69 

20.0 .. 2.69 

22 1 164 . 2,69 

32.0 . 2.69 

RESISTORS 

K* WATT 5% CARBON FILM, ALL STOAfPAflP WUUES 
FROM 1 OHM TO TO MEG OHM 

50 PCS ... . 1 .25 

100 pcs .2.00 

1QQO pcs - - . - -. 1 5-00 

BY*” DISKETTES 
ATHANA 

SSSD .... IB.95 

SSOD .22.95 

DSDD .27.95 

BULK DISKETTES 
5V4” DISKETTES 
NO LABEL 

SINGLE SIDED DOUBLE DENSITY 
(WITH JACKETS AND HUB RING) 

Pack of Tan .5 16,95 

Pack otIOO .. 5149,00 


SPRING 

SPECIALS 



4116 

250ns 49^/ea 

4116 

200ns 89$/ea 

2708 

8K EPROMS 2.49 

2716 

16KEPROMS 2.95 

2732 

32K EPROMS 3.95 

2764 

64K EPROMS 5.95 

27128 

128K EPROMS 19.95 

4164 

64K DYNAMIC A A E 

250ng x/ 

4164 

64K DYNAMIC C A Cl 

200 ns U.H'U 

4164 

64ft DYNAMIC A*? 

150ns U.T'vJ 

2114 

450ns 8/7.95 


quv-t8/i 

EPROM Eraser 



$57.95 


QUV-T0/1 Economy Model: This is a low 
cost EPROM Eraser housed in a piastre en¬ 
closure. The UV element and components 
are installed in the top lid and you place the 
EPROMS in the bottom half No timer or 
switch option is included 

* Erases up to 9 EPROMS in 15 
to 20 minutes- 

* 12,000 u Watts at 1 fl distance. 

* 90-Day Warranty 

DoKq 


2100 De La Cruz Blvd. 
Santa Clara, CA 95050 


v, . -i -> 


Circle 142 on inquiry card. 


BYTE May 1 m 557 

























































































































The Great Salt Lake 

Computer Company, Inc. 


r SHUGART 

5V*" SA400 (35 TR) 16DK. 

5W' SA4G0L HO TR) 19QK . 

W SA455L (40 TR) 320K '/i HGT 
8" SAflO1R{SS/DD)eO0K . 

QUME 

5W 142 (40 TR) 320K Va HGT . 

8" DT8 (842) .*...,. 

MITSUBISHI 

a" M-2896-63 Tblnllne 8" DS/DD 1.2 MG 
8" M-2894-63 (110V) Standard 8 
DS/DD 1.2 MG .. . 

CDC 

5 T A M 9409-DS/DD *.. 

tandon 

5 Vi” TM100-1 SS/DD 160K .. 

5 W TM1Q0-2A DS/DD (32QK) 

FOR IBM-PC . 

TM101-4 (96 TPI Quad Den) . 

8" TM046-2 (DS/DD) 1.2 MG. 

TM 100-4 (96 TPl Quad Den) . 

Si EM AN'S 

S' FD100-B (SS/DD) 110V/ 801 R \ 

8" FD100 8 (SS/OD) 220V\ Compatible ) 

MPI 

5W J B-51 40TR SS/DD 180K.. 

5VV‘ B-52 4DTR DS/DD 320K 

(FOR IBM PC) . 


BROTHER 

HR-25 25 CPS Daisywheel .. 775.00 

HR-1 A 17 CPS Daisywheel 3K Buff . 495 00 

DATA-SGUTH 

DS 160 180CPS/Serial or Par/Tractor 1.400 00 
DAISY WRITER 

Daisy writer 2000-48K Buffer/20TO40C PS 

Letter Quality Par or Serial . 1,095.00 

DIABLO 

620 (25CPS/Sena!) . 920.00 

630{40CPS/MullMH. 1,719-00 

630 ECS/IBM . 2,100.00 

DYNAX 

Dynax-15 Par-13CPS Daisywheel 

2 color PTG-3K buff ........ 469.00 

Dynax IS Serfai-13CFS Daisywheel. 525.00 

EPSON 

FX80 (160 CPS-Par 101 CALL 

FX100 (160 CPS-Par 15") .CALL 

C. 1TOH 

Pro-writer I (8510A) Par 120 CPS . 359.00 

Pro-writer I (85 TO A) Serial 120 CPS 529 00 

F-10 40C PS /Diablo/Par or Serial. 1,125.00 

F-T0 55CPS/Diablo/Par or Serial . 1,425.00 

F10 Tractor .. 469.00 

JUKI 

610G-18CPS/Diablo Compatible 

Par/Daisywheel . 569.00 

MANNESMAN-TALLY 

Spirit B0CPS Par 10 . ... 330.00 

160L [16DCPS'40CPS Letter Quality 1Q H ) 599,00 
1 SO L (160C PS-40CPS Letter G ua I ity 15") 839.00 
NEC 

NEC20T0 20CPS Serial Daisywheel . . 950.00 

NEC2050 20CPS for IBM Daisywheel 1,050.00 

NEC3550 35CPS lor IBM . 1,650,00 

NEC7710 55CPS Serial Daisywheel ... 1,995.00 
N6C7715 55CPS Diablo Compatible 
Daisywheel . 1,095.00 


r BROTHER 

HRJA Tractor..... 

HR25 .;; 

HR25 Cut SKI FDR .... 

DAISY WRITER 

Bi-Di Tractor...,. _.,_ 

Uni-Di Tractor .... 

Portrait SHT FDR... 

Landscape SHT FDR . 

DIABLO 

Dia bio 620- U ni - Di rect T ractor . 

Dia bio 630- Bi - Direct Tractor ... 

Diablo 630-DBL Sheet Feeder . , 1 

DYNAX 

Tractor .. 

Cut SHT FDR ... 

Keyboard ... 

JUKI -6100 

RS232 Interface ..** -- , *. 

Unl-Di Tractor .*. 

Bi-Di Tractor... 

NEC 

Vertical Tractor .... 

Bi-Dir. Tractor ..... 

Cut Sheet Feeder ,. i 

OKI-DATA 

82/92 Tractor ...... 

Serial Intf. w/2K Buffer (For 92 & 93) .... 
Okigraph I B2A or 83A Graphics ROM ,.. 
Ok (graph II 82 A or 83 A Disk for Apple- 

5TAR-MICRONICS 

Serial Intf. Bd .... 

Serial Intf Bd w/4K Buffer .. 

TOSHIBA 

P-T350 Cui Sheet Feeder .. 

P-1350 Si-Dir. Tractor . 

ALL RIBBONS AVAILABLE 


CALL - 
159.00 
600.00 
895*00 


225*00 


150.00 


95,00 

195,00 

175.00 


209.00 

339,00 

400.00 

299.00 


70.00 

120.00 


W 8" CABINETS 

8" DDC88V2B w/PS vertical tor 

2-8" drives .. . 269.00 

6" DDCSaT-1 w/PS vertical-for 2 or 4-B" 

ihinline drives .. 269.00 

8" DQC80T-2 w/PS.vertical for 2-8" 

fhinline drrves ... *.155*00 

8" DOCaV w/PS vertical for 1 -8" drive .. 249.00 
B" DOC88H w/PS horizontal for 

2-8" drives . .... 269.00 

5%'- CABINETS 
5W DDC5H w/PS horizontal-for 

1-5V*" drive. . 55.00 

•5VC DDC5V w/PS vertical-for tea. 5 V*' 1 drive 

♦ .. 50.00 

5 Vi 0DCS5V w/PS verticaf-for 2-5V*' r drives (NEW) 

.. ... . B5.00 

NEW "SLIMLINE” DRIVE CABMET 
5V* ‘ DDG55HVa w/PS horizontal for 2 ea. - 

5V«" drive -Specify DRIVE . 75*00 

All Cabinets Available with Extender Connector 
Add *10.00 ea. 


RtTEMAN — Briefcase Size -120 CPS 
Par Port - Epson Compatible -- 

, _ 1 Year Warranty 


15% Discount tor Oly iqo 
FOR APPLE, ETC, 

5Yj" Sofl Sector SS/DD...17.00/1 

For IBM PC & PARTNERS 

5%" Sott Sector DS/DD . 22.00/1 

* Lifetime Warranty ^ 

* All have Hub Rings and PLASTIC CASE 


OKI-DATA 

Microline 82A (SER S PAR 120CPS 10") . CALL 
Microline 03A (SER & PAR-120CPS 15") CALL 
Micro line 92 (P A R-16QCPS- LTR -10") , . CALL 
Microline 93 (PAH-160CPS-LTR-15' ) . .. . CALL 
Microlme 84P (PAR-200CPS-LTR-15") ... CALL 
Microline 84S (SER-200CPS-LTR-15") .. CALL 
STAR MICRONICS 
Gem in r 10X NEW VERSION 

(PAR-120CPS-10") .. CALL 

Gemini 15X (PAR-120CPS-15 ). CALL 

Geml n i Delta 10 (Par-160GPS -10" 

8K buffer serial) . CALL 

Star Radix 10 (Coming Soon) ..CALL 

SILVER REED 

EXP 550P-17CPS Daisy wheel-PAR ..... 650.00 
EXP 550S-17CPS Daisy wheel Serial ., 680,00 

TOSHIBA 

Pi 340 - Smaller version of 1350 / 10" Carriage / 
112 CPS Ora It Mode / 54 CPS Hr Quality CALL 
(List Price $1395) 

P-1350— 192 CPS Draft Mode / 120 CPS 

Ltr Quality / Specify Par or Serial . CALL 

P-1351/1360 — Same as 1350 and has 
'Downloadable Font" , CALL 


Color code your Wes: 5 colors In each pkg^ 
(Red, Yellow, Blue, Green, Brown) 

5 V* h $gi side/ dbl den—Rainbow Pak 2 3 00 / 16 

30*00/10 ; 
24,00/10 
24,00/tC 
30,00/10 
40,00710 

• Lifetime Warranty • Hub Rings • Also Available 
in Solid Color Specify Color 


SRW LIBRARY CASES 
XAS-5V* (Holds ID ea. 5%" Disks) 
C.AS-B (Holds 10 ea. 8" Disks) 

Color Burst Packs (5 colors of CAS-5) 
Color Burst Pack 8 (5 cotors of CAS-8) 


2.35 ea? 
. 2.80 ea. 
10.95 ea. 
... 12,50 


5%; Dbi stoe/dbf den—RamboW'Pair 
r&w ID sector—Rainbow p*jk . r ,.. 

: -5V' : 16 sector—Rainbow Pak. ., 

0" Sgi side/dbl den—Rainbow Pak 
8 ,J Dbl side/dbl den—Rainbow Pak . 




OUR BEST QUALITY 
DISKETTE STORAGE 

Holds 75 Disks — 

Heavy Duty w/Lock A Key 
Available in Red, Clear 
& Smoke 


MAXELL 


Sgi. sjde/dtol, den 46 TPI 
Dbl, side/'dbl. deb 48 TPI . 

Obi srde/quad. den 96 TPI 




8" DSC 88-2SKT tor 2-6" drvs w/Skl. conn 20.DO 
5W DSC55-2SKT-for 1-5W r drvs 

w/skt. conn... 20 00 

RS232MM-5 (male to male) . 19,00 

IBM to PAR or COLUMBIA to PAR .... 26.0Q 

fW Osborne lo PAR. 26.00 

r ^^^Kaypro to PAR . . 26.00 

Many Others Available 


Circle 186 on Inquiry card. 


TOLL FREE 


Mail Order Hours: 


Monday - Friday 8 a.m. to 6 p.m 


(Sometimes much later) 


0 \SKDRiye s 


CENTEC H 


Minimum Shipping $3.00 
TOLL FREE 1-800-545-2633 
in the Continental U.S.A. 


Prices subject to change without notice 




























































































































The Great Salt Lake 

Comp uter Company, Inc. 


__ —* Larger PS for 
IBS can be purchased 
to run 4 drived-10A Of 12A PS. 


IBM PC-1-fndudes 64K RAM, i ea 320K Disk 

Drive. 1,995.00 

IBM PC-2— Includes 64 RAM, 2 ea 32QK Disk 

Drive. 2,250.00 

IBM PC-3—Includes 256K RAM, 2 ea 320K 
Disk Drive. IBM Mono Adapter, IBM Mono 

Display .. .... 2,999.00 

IBM PC-4 Includes 256K RAM, 2 ea, 320K 
Disk Drive, Peacock Color Card, Princeton HX 12 
Display . 3,395.00 


IBM-XT 

• 128K RAM • i ea 320K F.D • 1 ea 

10MG Hard Disk . 

6087 CPU ... 


PC-2 - "The ORIGINAL Version" 

Features 128K RAM a 2 ea, 320K F,D. * Serial 

* Parallel * MS/DOS * 12" Qrrt Monitor 

* Bundled Software 

.. 2,595,00 

PC+2 — "The NEW Version" 

* Same as PC-2 except has no Monitor or 
Mono Adapter ■ Software consists of GW Basic, 
MS/DOS & CPM 86 .... 2,295.00 


ASTON-TATE - D Base 
CONTINENTAL Home 
MICRO-PRO - Mail Me 
MICRO PRO - Spell St£ 
MICRO-PRO - Word St 
MICRO-PRO — Calc Sts 
MICROSOFT - Word wi 

Multi-Plan . 

Multi-Plan Financial .,. 
T-MAKER — T-Maker 3 
S.S.I. Word Perfect 


MBC-550 

Calcstar . 

MBC-555 


128K, 1 FD w/Word Star, Easywriter, 

... 849.00 

128K, 2 FD. w/Word Star, Easywriter, 
Calcstar, Mailmerge, Spellstar. 
Infostar..., 1,149.00 

Circle 186 on Inquiry card. 


TELECOMMUNICATIONS 
FOR MODEM SOFTWARE 
UNtTED SOFTWARE - ASC II Express 
MICRO-STUFF — Cross-Talk .. 


LOTUS 1-2-3 


COLUMBIA 


Ppl-E FRANfo /, 




SYSTEMS 


AND RETURNS 


CUSTOMER SERVICE 


Prices subject to change without notice 


CALL DAVID 1-801-972-2739 


PC8 201A-Portable 24 MHZ CPU 16K Ram/ 
Expands to 64K-32K RAM LCD Dlsplay-Keybd 
(67 key-5 function) Modem, Serial and Par 
Port-FD and Cassette Interface—Lises 4AA 

Batf—bundled software .. 660.00 

8201-OS Ram Chip - (8k) modi .. 105,00 

8206-A 32k Ram Cartridge - modi . 329,00 

0221-A Thermal Printer - prnt — . 149.00 

0271 -02 AC Adapt /Print & Rec - accs . ., 15,00 

8271 -A AC Adaptor - accs . 17.00 

8201-A Cassette Recorder - aces. 105.00 

8201A-90 Nicad Battery Pak - accs _ 16.00 

Modem Communication Cable - accs _ 25.00 

Thermal paper for 8221-A - accs 

(5 rolls per pack) . ... 13.00 

ilAiri-] 


APPLE HE Starter—Includes CPU 1 F.D Monitor 

and Stand . 1,325.00 

FRANKLIN ACE 1QOD w/ color . 799,00 

FRANKLIN ACE 1200 OM$ includes CPU-2 F.D. 
and bundled software . . 1,699.00 

5 ! 


APPLE — Apple Writer 2 . 79.00 

ASHTON TATE — D Base It . 409.00 

MICRO PRO — Word Star . 249.00 

MICROSOFT - Macintosh Basic . 125 00 

MICROSOFT - M ulti-Plan (Specify) .. 175.00 
MICROSOFT - Mutti-Tool Financial . 75.00 

MICROSOFT Typing Tutor II . 17.95 

SILICON VALLEY "The Handlers" (3 pkg) 39.00 

SILICON VALLEY Lis! Handler.. 35.00 

SILICON VALLEY Spell Handler . 50.00 

SILICON VALLEY Word Handler .. 39 00 

SILICON VALLEY - Easy Learner. 11.95 

SILICON VALLEY - Rapid Reader. 11.95 

SILICON VALLEY Toddler’S Tutor . 11.95 

SILICON VALLEY - Turbo Charger . 11,95 

SILICON VALLEY - The Collector . 11.95 

SILICON VALLEY Lancaster (Shoot Game)g .35 
T-MAKER (Needs CPM Card) , , 149.95 

V1SICORP 

VisipalC (Specify 2 or E) , , 179,95 

Visidex (Specify 2 or E} .179.95 

Vrsitrend/Plot (Specify 2 or E) .. 229.GQj 


149.35 

s/f 


ISM -LOOK-A LIKE'" 

PC-2000 - Basic Mainframe . . 995.00 

FEATURES ♦ 5 Slot Mother Bd W/64K 
(Expands to 256K) 

• Power Supply w/Fan 

• Lo-Profile Keybd ■ 96 Key 

• 2 ea Serial *1 ea PAR 

• Space for 4 ea. % HGT Drives or 
2 Full Size 

• Will run PC/DOS Or MS/DOS 

■ Will run all MS/DOS Compatible 


Software 

PC-2001 — Includes 64K RAM, 1 ea 

320K F.D. 1,395.00 

PC-2002 — Includes 64K RAM, 2 ea 

320K F.D . 1,650 00 

PC-2003 Includes 256K RAM. 2 ea 32QK F.D 
Video CD, 12" 310A Mono Display , . 1,995.00 

PC-2004 — Includes 256K RAM. 2 ea 320K F.D., 
Color Cd, Princeton Color Monitor , 2,499.00 


COLUMBIA (1600-1) 16 bit, 128K RAM 2 ea 
320K Disk Drive-2 SER, 1 PAR, Key Bd 8 slots 

Display Cd.. bundled software . CALL 

COLUMBIA 1600-4 Same as 1600-1 except has 

12MB Hard Disk & only 1 F.D.CALL 

COLUMBIA MPC-VP Portable 16/BIT 128K RAM 
2 each 320K, drives SER 8 PAR Port, 9" monitor, 
bundled software.CALL 

Service 

Ball 8 Howell Co, Nationwide 



















































































































ANCHOR MARKET 

3OGA2O0 Band Auto Answer/Auto QiaE Direct 
. Connell Irttelf&pm Mpdem- w/RS 232 Cable 
Included 2 Telephone Jacks, low Row m (go MAV 
Dial Tone Detect ... 279.00 


qT PRODUCT’S 


modems 


TOLL FREE 


CUSTOMER SERVICE 


- 800 - 545-2633 


AND RETURNS 


CALL DAVID 1-801-972-2739 


Prices subject to change without notice 


The Great Salt Lake 

Computer Company, Inc. 


OT B THiNLINE MAINFRAME 

■Provisions for 2 ea B" thinline drives* 6 ea DB 25 
cutout *2 ea 50 pin*2 ea 34 pin*i ea Centronic 
•EMI filler (lused)«2 AG outtetsaPower supply 
(+8'V16 A / -5V / +24 V 6 A+ 5 V 6 A) 

OTC IMF +DD 6 F (0 slot MB) . 350,00 


QT S S A" MAINFRAME 
■Provisions for any 2-51/V drives 
OTC-MF + M012 [12 slot MB) . 560.00 

QT 6" MAINFRAME 

■Provision for any 2 - 6 " drives (hard or floppy) 

Desk Top Version 

QTC-MF + DD 6 (6 Slot MB) .... 575.00 

QTC-MF + DDE (8 Slot MB) . 025.DO 

QTC-MF + DD 12 (12 Slot MB) . 675,00 

Aft mainframes have EMI filter, 2 AC outlets, 15 ea. 
•D82S. 2ia>: 50 pln> 2 m; 34 pid,.T ea- Centronic 
cutouts, power supply lor S' MF (-SVi A/+5V5A/ 
+BV14A/+16V3AM24V5A) 


OT STANDARD MAINFRAME 

•Provisions lor any 2-5Vi N drives»15 ea DB 25 cutou 
•2 ea SO pin*2 ea 34 pinal ea Cenlronic*EMf filter 
(fused) *2 AC cutlelsaAvbl wilh 6-8-12*18 or 
22 slot MB.Power supply (+8V16A-16V3A) 

Desk Top Version 

7G14/QTC-MF + 12... 469,00 

7016/QTC-MF + 18 . . 525.00 

7015/OTC-MF + 22 .. ... 550.00 


CARD CAGES/MOTHERBOARDS 


*IEEE-696-Nq termination required 

w/card bare card 


Slots 

Bare Bd 

A ♦ T 

cage 

cage 

4 

20.00 

45.00 

65.00 

20.00 

6 

25,00 

53.00 

75.00 

22.00 

8 

30.00 

74.00 

105,00 

31.00 

12 

35.00 

104.00 

145.00 

41.00 

18 

50.00 

155,00 

205.00 

50.00 

22 

65.00 

190.00 

— 

75,00 


All card cages will acommodate a 4" fan 
Add $2000 for 1 fan*Add $30.00 for 2 fans 


CLOCK/CALENDAR 


S-100*Tame In hrs, min, sec.*AM/PM or Military 
Format*Date in Mo , Day, Vr. f Day of Week & 

Leap Year recognition** hard interrupts 
(1024 Hz, 1 Hz 1 min. 1 br)aQn board battery 
(will last 14 mos. w/nc power on) 

QTC-CCS-BB (S-1Q0) ..... . 45.00 

QTC-CGS-A (A+T) for 5-100 .105,00 


QT/COMPUTIME BOARD SET 


Besl Bare Board Set Available 

QTC-SBC 2/4 CPU (SBC 880) 

GTC-EXP + Hi 256K (CT25G) Memory bd,/ 

Expandable to i MG 

QTC-FDC 5/0 Floppy disk COnlroHer 

Bare Board Set . , 165,00 

1 ) Includes manuals S assembly instructions 
2} Paris available 3) Monitor & BIOS available 


CPU MEMORY BOARDS 


QTC-SBC 2/4 BB (S 8 C 0 BO) . 50,00 

QTC-SBC 2/4 A A+T (SBC880) . 255.00 

DYNAMIC (64K/256K or t MEG) 

OTC-EXP + 111 Bare Bd (CT256) . 75.00 

PTC-EXP + IN 64K A - T (CT256). 375 00 


Minimum Shipping $3.00 
in the Continental U.S.A. 


SYSTEMS 

System 516A .. 4,395.00 

System 016A wilh RAM 21 .. 4,569.00 

System 816 A - H40 . 7,169.00 

System SI SB . 5.595,00 

System 01 SB - H40 . . . 8,349.00 

System 01 SC. 7,150,00 

System 81 SC - HAO . 9,999.00 

System 016D . 11,099 00 

System 016D - H40 . 13,995,00 

System 816E ( 68 K) 7,150.00 

System 01 BE - H40 . 9,999.00 

System 016Z ... 3,999,00 

System 8 T 6 Z - H40. 6,725.00 

CPU BOARDS 

CPU Z 6 MHz . . 245,00 

CPU 8005/80 - 6/8 MHz . 369 00 

CPU 8006 - 8 MHz .. 650,00 

CPU 8086 - 10 MHz . 750.00 

CPU 68 K - 8 MHz . 575-00 

SPUZ (March 04) . 575.00 

MEMORY BOARDS 

RAM 16 . 475,00 

RAM 17-64 . 369,00 

RAM 21 ...... . 839.00 

RAM 22 . 1,475,00 

M-DRIVE H . 1.199.00 

INTERFACE BOARDS 

Interface* i . 220.00 

Inlerfacer 2 . 245,00 

Inierfacer 3 . 575.00 

inlerfacer 4 .. . 349.00 

DISK CONTROLLERS 

Disk 1 ... . 399.00 

Disk 1 A . 575,00 

Disk 2 (In 1 CP/M 80) . 750.00 

Disk 3 . ..... 750.00 

DISK DRIVE SUBSYSTEMS 

8 JI Floppy/H-40 . 4,595,00 

8 " Dual H-4C w/encl. 6,000.00 

Dual Floppy Subsystem ..... 2,695,00 

MOTHERBOARDS AND COMPUTER 
ENCLOSURES 

6 Slot Motherboard ... 129.00 

12 Slot Motherboard. 149.00 

20 Slot Motherboard _ 220.00 

Enclosure 2-D . 739.00 

Enclosure 2-R . 795,00 

MISCELLANEOUS BO ARDS/CONTROLLERS 

Memory Manager . . 75.00 

System Support t . 349.00 

MPX 1 495.00 

Active Terminator . 60,00 

8087 Support Board for 8085/88 379,00 

WARRANTY: 1 year from dale Of purchase by end 
user. 

OPERATING SYSTEMS 

CP/M 2.2 (Disk 1 ) . 150.00 

CP/M 86 (Disk 1 8085/80) . 199-00 

MR/M 8-16 (For 8005/08) . 495,00 

MAP FORTH OS .... 169.00 

CP/M 68 K , 269,00 


SIERRA DATA S-100 BOARDS 

SDS-SBC- 100-Z80 (4mhz) master 2 serial 

2 par/floppy controller/64k ram ... 655.00 

SDS-SBC- lOOS4mhs slave/2 serial 

2 par/64 k ram . 565.00 

SDS-ZSIO/4-4 serial port I/O bd ....... 250,00 

SDS-MUX- RS232 multiplexer bd ........ 235.00 

SDS-HDI-M-Hard disk bd for micropoiis . 129,00 
SDS-CPM/Bl05-cp/m for SBC 100 

w/BIOS . 150.00 

SDS-Turbodos-Mutti-user for master 
& staves .... 645.00 


E-PROM ERASERS 

QUV-T 8 / 1 H (hobby) . 49.95^ 

QUV-T8/2 1 (Industrial version) . 60.95 

QUV-T0/2P (w/timer & gaiety switch) ,. , . 97.50 


Anchor Vofkmodem — 300 Baud Qrig/Answer 

Direct Connect... 69.00 

Cable for Above. 9,95 

Hayes 300 . 219,00 

Hayes 1200 .... , . 499.00 

Novation D-CAT .159,00 

Novation J-CAT . 109,00 

US Robotics "Password” — 300/1200 375.00 


GREEN 

BMC 12AU (15MHZJ0O Col/ 12 " ......... 80.00 

USI PI -1 (20 MHZ) Hi-Res/9 H . 119.00 

USI PI -2 (20 MHZ) Hl-Res/12" . 129,00 

AMBER 

USf PI -4 (20 MHZ) Hi-Res/0O-Col/9 M . . . 125.00 
US! PI-3 (20 MHZ) Hi-Res/80 Col/ 12 " .. 119,00 
COLOR 

Amdek M 2 " Composite (For Apple). 259,00 

Amdek I + Composite w/audio ___ 275.00 

Amdek II-12’-RGB (For tBM-PC) w/audno 419.00 


OUR BEST BUY 


OUR BEST BUY FOR APPLE 
SAKATA SC-100 Best Composite Video .for Apple 
According to Creative Computing Analysis 275.00 
QUA BEST BUY FOR MM 
Princeton HX-< 12-RGB (For IBM-PC) ..... 489.00 


•TERMINALS 


ADDS 

tew point-At (White) . 509,01 

View point-A 2 (Green) . 539,00 

Viewpornt-3A + (Green) . 509.00 

Viewpoint 60-Same as Televideo 925 .,. 715.00 
QUME 

QVT-102 80 Cot, Green (910 comp) . 549.00 

QVT-102 80 Cof. Amber . 560.00 

QVT-103 00/132 Col Green .... . 365.00 

QVT-103 00/132 Col. Amber .... 895.00 

QVT-108 80/132 Col. Amber (925 comp) 715.00 
TELEVrOEO 

TV910 .. 529,00 

TVS 10+. 565.00 

TV925 .. 715.00 

TV950 . 925.00 

TV970 . 1,019.00 

2nd Page Memory ..ADD 25.00 

RG 1 OOO/TV 6 O Graphics Upgrade 

for 925/950 . 1,100.00 

Lemon (6AC ouliels-3 prong) . 44.00 

Lime (5 -3 prong pwr card w/on-off switch) 69,00 
Qrange-AC surge - EMI filter (6 outlets) . 95.00 

Peach (3 outlets) AC surge/EMI filler. 69.00 

Grizzly (200W) uninterruptible power system 

+ surge pro lection . 799.00 

Grizzly (500W) uninterruptible power system 

+ surge protection .... 1850.00 

RELAX TECHNOLOGY 
Both in Mela! Enclosures 

POWER CONTROL 1 . 59,95 

* Master Control. Switch, 3 PWR Switch, AC Surge 
Protect, 6 ft. cord, 4 PWR Outlets Metal Enc, 

POWER CONTROL 2 . .. 79.95 

Same except has RFl Noise Suppressor 
Circle 187 on inquiry card 
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P.C. PRODUCTS CORP 

Rainbow Color Card... 3?5.0< 

* A Times Better Than IBM Color ; 

• Expands to 128K RAM* PAR Pod 
•.Serial Port • Game Adaptor • Light Pen'fritf. 

; * Mono Output ♦ Composite Output 


W AST PRODUCTS 

Combo Plus (Serial/Par/CLK 64 to 256KI 259,00 


r CDC ^ 

GDC 5 1 /*" 9409 DS/DD 320K Quiest Drive 225.00 


QUME 

5Vi" #142 - (40 TR) 320K V» HGT Bell Drive 
w/ Brackets. 200 00 

PANASONIC - BEST BUY IN V* HGT 

S'A" JA-155 (40 TR) 32QK ft HGT Direcl Dirve 

w/Srackets .. 199.00 ea, 

2 lor 305.00 

TEAC 

5Vi" F-55B (40TR) 320K Vs HGT Dlreel Drive 
(For Sanyo & IBM) w/Brackets . . 199.00 ea. 

2 lor 365.00 

SHUGART DISK DRIVES 

SA455L-1 /2 HGT 32GK DS/DD 

w/BRACKETS .. 200 00 ea, 

2 tor 385.00 

TANDON DISK DRIVES 

TM 10Q-2A 320K DS/DD . 209.00 

TM55-2 1 12 HGT 320K DS/DD 249.00 ea. 

ski BRACKETS .440.00 tor 2 


Six PaU PJus (Seriaj/Par/GLK/w 

Expands-to 364 fo .. _,_ 

Six Pak Plus (SenaJ/.Par/CLK/384K) 


279.00 

569,00 


PLANTRONICS COLOR PLUS 

Color + Color Display Card (16 colors) ,. 379.00 
PRINCETON GRAPHICS 

NEW PGS HXl2-Hi-Res Color. The Best 469,00 

PG5-SR-I2 .... NEW . CALL 

PGS-MAX 12 .... NEW . CALL 

QUADRAM 

Guadlink—AEIows Apple Software to be used in 
IBM PC HAS 64K Ram-Game Port Display 

Gen-Disk Intf. w/software. 450 00 

Ouadcolor . 219.00 

Quadboard I w/64K. CALL 

Qyadboard liw/64K.CALL 

VISTA 

Disk master (controls 5" & 8") doves 

Software included . 169,00 


|UI P I 

6-52 (03/00) 320K .Saves Disk's & Disk Head. 
Standard SIM .. 180.0 


Anndek MAI 
PC Peacock 


TRADE YOUR 5V*” DRIVE 
STANDARD SIZE 

SGL SIDE/DSL DEN FOR DBL SIDE/DBL DEN 
DRIVE $75.00 ALLOWANCE 
STANDARD SIZE 

DBL SIDE/DSL DEN FOR V, HGT DRIVES 
(Your choice) 


$140.00 ALLOWANCE 


W MICRO-MAX 

view Max 60 (80 Col for II +) .. 

View Max 80E (80 Col W/64K Memory 
Expands to 126K) ... 

MICRO-SOFT 

Premium Soft Card HE .... 

Multi-Plan . 

Soltcard (ZSO).. 

MICROTEK 

Dumpling O (Expands to 64K) . 

Dumpling 64K/lntedace and Graphics 

64K Buffer ,... 

Dumpling GX-P/Far Interface Card 

and Cable .. 

Parallel interface Board (RV611C) .... 

BAM 16 (16K Add-on Memory) .. 

Serial Interface ..■.. 

NOVATION 

Apple Cat II w/software ............. 

ORANGE MICRO 

Parallel Interface (No Graphics) . 

Grappler + (Graphics Interface) _ 

G rap pier + 16K (Buffer and 5 to 64 K) . 

Buffer Board , . 

TG PRODUCTS 
Joy Stick—For Apple II + 

Paddles ..... 

Selecta Pori ....... 

VIDEX 

Ultraterm . 

Vfdderm ... 

VISTA 

AfiOO Floppy Controller tor 8 J ' Drives . 
A-8G0-1 Gable . 


Micro Sci A-2 (35TR) 


Miero-Sci XL (35TRI .. 

Same as A-2 Except Plastic Case 


ft SIZE 

Super 5" “Green" Thinline 163K 40TR 

Beit Drive...... 

Super 5 "Blue” Thinline 1G3K 4QTR 

Direct Drive ..... 

Super 5 “Red" Thinline 1G3K 40TR 
Teac Drive ....... 


RANA 

RANA 1 ... 

RANA 2 DbJ Sided . . . . 

RANA 3 Quad Density . 

Li ■ ■ ‘ ■ " 

ALL DRIVES 1 YR WARRANTY 


APPLE DISK CONTROLLERS 


Micro-Sc! (35TR) 
Generic (35TR) . 
Micro-Sci (40TR) 
RANA ......... 


Open account Lo stale supported universities & 
companies with high Dun & Bradslreet rating, 
3% surcharge on American Express only. 

Visa, MC. Check or Money Order 
U S. funds only. 

Minimum order ‘15.00. 


WGSPfiR 

WtZARD BPO (Same *3 Grappfpr- 1 

WIZARD IP! (Same as Grappler + 
Specify Printer) 




IBM COLOR CARDS 


IBM UP-GRADE KIT 

INCLUDES 9 EA 4164-200NS FOR EXPANSION 
ON ALL IBM PRODUCTS WITH PARITY 

$52.00/per set 

S KITS . $48.00/per sel 

10 KITS 46.00/per set 


MAIL ORDER TOLL FREE 
1-800-545-2633 


8 YEARS (1976) 


EXPERIENCE IN 


ORDER BUSINESS 


COMPUTER MAIL 


SAVE 6% SALES TAX 


CALIFORNIA RESIDENTS 


17 an w/ocf onnn c nnth 


Meg-A-Pfus (Serial/CLK/64K 

Expands to 256K) . 270,00 

Meg-A-Pak (Expands Meg-A-Pi us 

to 512K) . 270,00 

AST-5251 (Allows connection of IBM PC 

to System 340038). 749,00 

Game Port Kit (Specify Board) . 45.00 

Par Port Kit (Specify Board) . 45 00 

Serial Port Kit (Specify Board) . 45,00 

COMPUSERVE O.C. HAYES 

Smartmodem 12Q0B-Smancom 2 

w/sottware . 429.00 

Smartcom If. 79.00 

KEYTRONfCS 

Enhance your PC-with a superior 

keyboard . 210,00 

MAYNARD 

Floppy Controller .. 160,00 

Floppy Controller (Serial) __ , , 230,00 

Floppy Controller (PAP). . 210.00 

Sandslar MOD-FDC 

MODULAR (for 514" or 0" drives) 205.00 

ADD-ONS FOR Parallel MOD . 60.00 

SANDSTAR Serial-MOD . 79,00 

MOD-FOC Clock Calendar MOD 69.00 

Game Adapter MOD . 49.00 
Sandslar Multi-Function Bd (Holds up to 

6 modular add-ons . 62.00 

NEW — 10 MG Hard Disk (Internal) 


w/Controller ... ... 1,195.00 


GENERIC 

80 Col. Video (Videx Compatible) . 

Joy Stick ...... 

Keyboard ... 

Parallel Interface ... 

RF Modulator ...,, . 

16 K RAM Add-on .... 

HAYES JOYSTICKS 

Mach If (For II & HE) .. 

Mach Ilf (with firing button) ... 

HAYES MODEM 

Micro-Modem HE. 

Micro-Model HE w/terminaf package .. 

KENSINGTON 

System Saver/Fan & Surge Protection 

KOALA 

Graphics Tablel 

KRAFT 

Joystick for HE ... 


Circle 1B7 on inquiry card. 


COOL TIME 

Fan, Surge Protection, Real Time Clock 2 Outlets 
for Prinler & Monitor .... 65.00 


33,95 
42 95 


259.00 

279.00 


75.00 

89.00 

44.00 


269.00 

99.00 


269,00 

119,00 

139.00 


16.00 


32.00 

59.00 


99.00 

20.00 

175.00 

49.00 

15.00 

40.00 


APPLE 


COMPUSERVE 

Beginner's Kit (5 hra. time) . 

Videotex Software for IIE ....... 


ALS 


ASTAR 




CFM3.0 Card ., 

Z-CardH . 

Smarterm 2 .... 


RF ModuEator 


1 - 801 - 972-2717 


__ 









































































































































LOWER PRICES-BETTER SERVICl 









(ompuPro 



20 Slot IEEE 
696/5*100 
Mainframe 
with Constant 
Voltage Transformer 

During (hew recent move. CompuPno tflscoveneda Sew pallets of thetr 1963 
model mamframes. TTtey do not include most of the current cosmetic 
features such as shrouded/prelected reset switch, or multiple rectangular 
cutouts on the rear panel tor hard disks As las! year's model, we can offer 
ihese mainframes at tremendous savings' 

* Power supply: 0 V 9 25 A, ±16V 9 3A 

* Forced Air Cooled with Fitter 

* AC Line Filler and Convenience Outlets 

* Rear Panel Punched lor Multiple *0" Connectors 

* Lighted Reset Switch 


i 90 Day Warranty 

Desk Top 


List Price: $925 CD 


Hack Mount 

List Price: $975.00 


$595 $649 


BESPflU 

(ST 1 . WL 55 tbs] 


BESFPMRM 

fSh. Wt 55 Hal 


Dual QUME 8" Floppy 
Drive Subsystem With 
SI 00 DMA Controller 
and CP/M 816” II! 


I 



2.4 Mbytes of On Line Storage! 

Price $1495. 


SAVE OVER $1500 . 

8ESPP02 (snipping weight: 55lbs.) 


ROBOTICS ifuc 


Auto Dioij 
Answei 
120 ( 
Daui 
Model 

PASSWORl 



HEUSXPAUW01D Ust Price: $449.00 


SALE 

PRICE 



(Sh wt 3 lbs) 


BUY From The WORLDS LARGEST SUPPLIER of S-IOO Hoards!! 



CPU BOARDS 


BEGBT51D11 
BCGBTE1 MB 
BEBiTtitttlB 
8EG0T51&88 
BF.GBT5IO0J 
1EGITS1587 
SEGBTlIOBft 
BEGlTSlttO 
BEGBT510S0 
BEGBTB1S60 


CPU m A&TSMHz 
CPU 68 K CSC 10MHz 
Cej-P rocessor w/SDS 6 onJy 
Co-Processor W/ 8 QS 6 only 
CPU 8DBG/8067 Ait 

cpu sosa/aoi? esc 

CPU 6085/88 AST 
CPU &0&5/88 CSC 
3 16 MHz CPU-ZMT 
3 /GMHz CPU-Z CSC 


$ $95.00 | *18.95 
$ $50.00 * 715 00 
AAT£ 750.00* 404.05 
CSC£ 850.00 | BOB.IS 
$1050 00* 039. W 
£115000 11005.00 
$ 495.00 | 340.95 
$ 595.00 t 487.87 
$ 32500 t 228.99 
S 42500 t 347.IT 


DISK CONTROLLER BOARDS 


BAPDBIf lAGm DISK 1 (AST) W/C P/M* 22 $670.00 I4B9.00 

When purchased with two $" d}mk drives: $450.00 


BE6BT54911 

DISK 1 Floppy controller (A 6 T) £495.00 

£425.99 

1EG1T41OO0 

CP/M* 2.2 tor ZBO/B085 
w/manuaJs 6 BIOS, 8 ” S/D Disk 

£148.95 

1EGIT41Q51 

CP/M- 86 * tor CPU &D85/8& 

A CPU 6066/87 CPUs 
w/manuals. SIDS & r ' S/D Disk 

S249.99 

GEG1TS4025 

DISK 2 8 ” hard disk controller £795.00 
w/CP/M* 2 2 {AST) 

£55895 

BEGGT54030 

DISK 3 ST-506 type 5W' bard $795.00 
disk controller w/CP/M-80* & 

CP/M- 86 * (AST) 

£558.95 

I/O BOARDS 


IE0IT50010 System Support 1 Muftitorvctson £450.00 $310.05 
I/O (AST) 

BIBflTMO! 0/51931 SSI w/8231 M alh Chip AST $64 500 *570.00 
8IGST5BOI0/513EO SSI w/8232 Math Chip AST £645.00 *170. 00 
Interfacer 3 ■ 8 port serial (AST) £699.00 *481.15 
Interface* 4 - 3 Serial. 1 Carrtnon- *450,00 *3 f l.tB 
les Parallel, 1 Parallel (AST) 


6/16 BIT MEMORY BOARDS 


BEG&TO9 IB RAM 16 1 2 M Hz 32 K Static AST* 550-00 f 458 91 

BIGBTB2B21 FLAM 21 1 2 WHz tSBK Static AST$ 995.00 t IBS.00 

nmmm ram 22 izmhz 2 sbk stauc ast£1 750.00 iiezb.os 

&EGBT5Z912 M-Drive/H*5l 2K RAM DiskA&TS14 75.00 | 194.25 


MAINFRAMES 


IEG9T51200 20 Slot Desk Top < ASTI 

BEG0151250 20 Sint Rack Mount (AST) 


£92500 

*975.00 


3674.15 

*794.85 


iiiPtb Sptdflcilioiu 
i of aur New Gallic 


leetraele to unfler llcerne heir 


Interfacer 1. 2-Senal (A&T) £295 00 

BEICTM00BF28 Interfacer2,3-Pgr. 1-Ser.(AST] $32500 
9EVCTS6Q06fl17l RAM 1 7 64k lOMHi £450.00 

Static RAM (AST) 

CompuPro is a registered trademark of CompuPro 




S21&.00 

1230.00 

i m on 



ADVANCED 

DIGITAL 

CORPORATION 


Ud Price SALE Price 


8E1D&1Q9S 

uidswqu 


SRD-300 4 MHz Z0OA CPU AiT£ 741.00* 111.00 
SBD-3Q0 6MHz Z80B CPU AST* 625.00* BBS,DO 


BESDS31BB0 


I 45000 S 398.00 
£1145.00 S 971.00 
£1990.00 *1175,00 


BE£DS31G97 

BESUS3897B 

BE1DS319B2 


* 625.001 748.DO 

* 265.00 * 210.00 
£ B75.00 j 775.00 
£ 350.00 * 318.00 


lESDSSBDfla 


ZB0 Starter System AST 
ExpandufiAM IV 25BK AST 
ExpandoflAM IV 256K 
w/EOC MT 

EkpaiTdnRAM 111/696 256 k 
PROM-100 wvsoftware MT 
RAM Disk 256 K AIT 
ROM Disc 128K MT 

1/0-8 4-Port Async S«r MT * 60000* 140. EM 
I/0-6 8-Port Async S* MT $ 695.00 * 589.00 
1/0-8 4 Sync, 4 Async 8-Port * 795.00 * 693.00 
Serial t/D MT 

Versafloppy III Floppy * ST-506 £ B95.QO I 759. W 
Hard Dek Controller 

BEPDBVF339145* w/5 r v" unbanked CP/M* 3.0 *1063.00 | 881,00 
BEP0BVF139148' W/6" unbanked CP/M* 3.0 *1663.00 * IBB.DO 

1EPDHVF339147* w/5Yi M banked CP/ M* 3,0 *1063.00 * 181.60 

BCPDB«F330146- w/T hanked CP/M* 30 *10&3.00 * 881.00 

BESDS3809B Versaf loppy 11/696 (MT) £ 4 DO 00* 344.00 
1EP0BIF239141* w/SW' 1 unbanned CW 3 0 £ 5BB.Q0 I 424.DO 
IEPDGIF239142* w/T unbanked CP/M* 3 0 £ 58=6.001 424,00 

IEPD9Vf?30143* w/5ft" banked CP/M* 30 * 598 00 $ 424.00 

BEP90TF230144* w/T hanked CP/M* 30 * 56S 00 * 424.00 

*CP/M-Ptus" 0.0} configured tor the SBC-30D 

$44 Complete Spec St loot tone on Png** 12-25 
Of Our 83/ 34 Engineering Selection Quid* 


<4octagon 


BOARD LEVEL PRODUCT 


BE0C18D67NDP 9067 Ar CPU 8/16 * 1W 00 

BEDCT6PMB CP/M-96* $ 110,00 

BEDCTC0NOPMBI Concurrent CP/M-86* I 105.00 

BEDCTMPMSB MP/M-B6* $ 4&5.00 

BE&CTUOC ST-506 Hard Disc Controller £ 585.001 474.91 

BE DCTHB *UB19 19.2 Mb Hard Disc Subsystem $2295-00 $! 995.00 
1EQCTS25ITOD 256K SEabt RAM (AS7) * 1850.00 *1710.00 

BE9CTD1I2R 512K Dynamic RAM (Ml) £1450 00 *1345.00 

$** Specification* an Pmym 19-27 
Of Our '83/'04 Engineering Selection Quid* 


COMPLETE OCTAGON fl/16 " SYSTEMS 


G*9CTI 1 l*i PM W./256 K Sfahc HAM * MP/M-SS” *7350.00 

BElCTIIBtCCPtt W/255K Static RAM 1 Concurrent CP/M-86 *7360.00 
BE 0CTS119 MPH w/51 2 K Dynamic RAM IMP/ M 86 *7130,00 

BEQCTII1DCCPH w/5l2K Dynamic RAM £ CnncurrenI *7110.00 

CP/M-86 

5*4 Complete Spmclftcattona on Pagm 5 Of Our 
N»w '83/*94 Engineering 5*lection Quldm 


Z60 SINGLE BOARD COMPUTERS 


OHCFlflllM 


Uil Plica SALE Pried 


BEAQ6SUP1128 


' 


Super Sin 6MHz 128 K Master £995 00 $£49. 
w/1 ADC PS1 RS232 Serial Adapter 
BLA00SPRSLVB121 Super Slave SMHz 128K $69500 $595.00 

BEA00SBC16 Super Duad for5'.a" rtrrves $750.00 S695JD 

BEAD03BC18 Super Quad tor &" drives £750.00 *695.00] 

SOFTWARE O \fO PORT ADAPTERS 


BUDCP1I 
1UDC0PSP 
lEA0CGPM2?’t 
1EADCCFHI3D* f 
BEABCT0O54U 1, t 


PS/Nell RS232 Serial Adapter 
Centronics Parallel Port Adapter 
Advanced Digital CP/M* 2.2 
Advanced Digital CP/M Plus'" (3.0f 
TurboDos* 1. 2. or 4 Multi-user 
'Replace * with * to spetily Super Quadt S for Super Six 
t Replace t with 1 lor8" IBM 1 3740 formal 41 for 5V r 4fl TPl rormato| 
SB tor 514” 96 TPl tunna! 


ST506/SA1000 
HARD DISK CONTROLLER 


BEA0CHDC 1091 * ST5D6 5 V * rr Winchester Coni. £500.00 
BEAD OH Etc 19011 8” Winchester Coot *500.00 

BEAQSHDCINSTl Install program for use with non-ADC 
CPU board (Supplied on 6” CP/M* 

Compatible disk) 

See Complete Specifications on Pages 14 - 27\ 
ot our '83/Q4 Engineering Selection Guide 




\\\l Kill N H triieTiuilimUit Curp 

MAX: 1 S-IOO SLOT 
1 MEGABYTE 


The MACR0TECH MAX is a 256K to 1 Megabyte S-100 IEEE/691 
dynamic memory board Thai's right up to t Megabyte on a singli 
Standard size Erl 00 board. The first 384K ns on the Host card that plugl 
into your motherboard The rema insng 64 0 K is locate! no a uraque H piggyf 
back" card that attaches to It* fust The MAX family £ idealfy suited if 
appflcations where density, speed, and software tlfficibrlrty am essential 
See Page 16 □( Our New‘8 3/0 4 Engineering Selection Guide for Domplet| 
Specifications 

Drilling lBlira«ttiw The 256K and 364 K versions include the f 
socketed Host cardl The 512k and larger versions also include the lulfl 
socketed 'piggy-back' card Ufl Mei SALE Pricf 


BEftACMAJCIU 256K Ovnamtc RAM (Ml) 

BEMAGMJUC3M 364 Dynamic RAM fA&T) 

1EMACMAK112 512K Dynamic RAM (A6T) 

IeMAIMAKH I MEG Dynamic RAM (A*T) 

BE14CM3 Memory Mapping Optan 
Afttfillan Cdivpahn CPU 1111/18 Unri: 7ou must order the 
modilicatkin hardware lo insure r.nmpleie cniripatitjiliiy 


$112500 31115,0 
£146700 I13K 
£188000 317910 
£244900 *2316 0 
* 91.« 


BllAC9BTttDD Hardware modilHiafinn loi 
CumpuPra CPU 6065/1)8 


| tfifl 


ORDER TOLL FREE (600) 420-5922 - CA, AK, HI CALL (616) 709-5111 
































































































IBMPC 


PRINTERS 


rd Disk For 


ass- 

ounting WO"** _ will boot WseWl 

r£"-•*»?• 

^rrtrolLeT wi SUP 0 * ■* 

sar 4 ^ 
irr e s —^ 3 v,mes ’" ,ar 

'mam m w» 


EBTROEMHlt 120cpS.90caM20!b5) Si 

IESTRGEMISX 120 cps. 132 col |26 lbs.) $t 
IE5TRSEA1NTX Serial I rileriace Ear 10X and 15X 
lEtrttEftlNTMl Same as above wilh 4K Buffer 
ESTIDELTAlO 160 Cps 00 col, (20 It*} Si 

EST1DELTA15 160 cps, 132 COL (20 U) $i 
EimnilEiTTm 16 cps Letter Qua lily (25 lbs.) 


$995 

$ 1 §F~ 

cytfrNAL 15BI Byt® 

S’SSS«=2.«”“””” 

sart’k 

$1595 

i JSssssa-i 


EHMTIHl lOQcps.lOcol [21 lbs) 

ETALMTi SOL 160 cps, 132 cot (23 (is.) 

lETiUMTRieieO Replacement flitfcon lor MT160L 
pWfTHIBIIO Replacemenl Ribbon lor Mil SOL 

PRINTER CADIES 


EPGC3fiPP72PP Centronics Male to Male 6' 
EPflC25DP72CP IBM PG™ to Gentries Parallel 6* 
EP0C251 Pfi P S’ 9 conductor sniped RS-2 32 


ism PRACTICAL PRINTER 
PERIPHERALS PUFFERS 

ICROOUFFER - Stand Alone Duffer 


SM9.Q0 IrtSJB 
$34900 $299.00 
$17500 $149.00 


EP9PMB1S64 64 K Serial 

EP9PMBIF64 64 K Parallel 

EP9PMENS4 64 K Expansion Module 


TOonth WarrwilW 

n6 .16K memorvcn^^■■■ 


MICRODUFFER 11+ For Apple El/lle 
1GK, Expandable lo 64K. Extensive graphics. 
Serial & Parallel Paris. 


:PtPMB2PLUIteS W.' Serial Calbe $269.00 $109.00 

LpRPHBmU&15P w/ParaflBl Cable *259.00 $101.00 

fPRPGIWrHIGreO Graphics Only Cart S 9900 $ >5.00 

iPRPPRINTEHEAPE Cenlromcs Parade I/O Card $ 7500 $50.00 


Stores 50 5%" Diskettes 

4 (Sit Wl 9 lbs) 

* $29.05 

5V»" Double Density 
Soft Sector, 40 Track 

U>* writh IBM, Sanyo. Apple and Mod P>natai Compalert, 


DUFFERS FOR EPSON PRINTERS 

Compatible with EPSON MX, FX. RX Series' 
and IBM Printers 


[mLo B Q T ^ MODEMS 

1200 Do ud. Auto Dtal/Auto Answer 


$169.00 $129.00 
*159.00 $129.00 


iPIFttBSB Serial OK butter 

:PRPMRf18 Parallel 1BK butler 


SEUIRADlimrA 1200 baud with LEDs *599.00 MUSI 

BEUIBS10I 1200 Baud 3100 Card *44900 $395.00 

TELPAC COMMUNICATIONS SOFTWARE 


SANYO 

12" 80x24 18MHz 


$24000 $149.00 
*26000 $115.00 
$249.00 $149JO 
*260.00 $11$JO 
*24000 $141.00 
*260.00 $165.00 


10" RGD COLOR w/AUDIO 


HfPBHI D410 dysan 1 $34,00 $32,00 

BEDSRID42B DYSAN 2 $41.00 $30,00 

CALL FOR HARD I ECTOR 1 77 TUCK DlfKl ROT LttTED HUE 

8" Double Density, Soft Sector 

UNXLFftl I20N12M MAXELL 1 $44.00 $33,00 
BEHJtLFBI KOKH 200 MAXELL 2 £5T,0O $47.00 


BEIIXR2IU 1200 Baud Stand-Alone Unit $495.00 $390.00 
BEiUPCSIfA 1290 IBM PC’" Modem (2 lbs.) $495.90 $391.00 
BEilXPCCDNI IBM PC' Modem Software [1 fe> $ B0 M 
BiPDBftlUBHI IBM Modem & Software Together (3 ba.) $440.00 

MURA 

BE1UBIIM100 300 Baud Modem (2 lbs.) L 

$99.95 # 79.00 / 

PRIORITY ck _ 

9161 Deering Ave., Chatsworth, CA 91311-5887 

ORDER TOU. FREE (600) 420-5922 - CA, AK, HI CALL C616) 709-5111 

Terms. US VISA M0. BAG. Check. Money Order, 9 S funds Only. CAresidwis add OMflfc Sales Tax MINIMUM PREPAID ORDER $15.00. include MINIMUM SHIP¬ 
PINGS. HAND LIN Cel 5-3.00 tor ttw lirsi 3 lbs. plus 40* fpreach atWItiwiaf pound. Orders wer7D lbs sent 1iei0»t collect, Jusl In case, Include yflurptarra number. Prices 
si ituttt to china# without roiKe, We wifi do our best to maintain pficses through May. 1964. Credli card orders will w charped awropflate f reiphL We am not rosporaibfc 
Ml b^r.iphnTJl emirs Sale prices lor prepaid orders only Circle 318 Ofl inquiry card. 


EBTBRMtlOO Medium Pe* 350 x 350 Nnes $495.00 $$40.06 

STQDM7500 High Res. H40O x U240 dots $725.00 $490.00 

BTQOnsaO Ultra High H690 x V240 dots $1065.99 $799.00 
[lipping Weights on above mmilibrs: 1 T 24 lbs ea /13" edoc 30 1b* ea.) 


$mm sire.re 

*179.00 mow 


12" RGB COLOR 


Medium Rets 310 hues $399 00 $349.00 
Super Htqh Res 63d lines $69900 $449 00 
IBM I nok Alike, 63(1 Imps *699 W $4»S Ofl 


ORDER TOLL FREE (600) 423-5922 - CA, AK, HI CALL (616) 709-5111 


BEULT51401 

ULTRA 

i Sf 9.95 SI 8.95 

BEULTW451 

ULTRA 

2 $38.00 930.00 

BEMLSND1N 

MAXELL 

i $36.00 934.00 

BIMLKND2DM 

MAXELL 

i $30.00 $37.00 


iEUIirniPACOA Software on Apple SW’ Tanriat 
BEU3RTELPACB Software nn S" SSSD CFyM* Disk 

D.C HAYES 

1 7B.W 
$ 7B.DB 

BE0CHD4O5P 

1299 Baud Smartmodem 

$695.99 

$470-85 

BEDCH&WP 

309 Baud Smartmodem 

$279.99 

tmM 

DEQCH0300P 

ChronopFapfi 

$249.90 

$100.00 , 

BED C KOI 00 P 

MicroModem 100 

S3 99.00 

fna.w 

BE5CH0QWP 

MicroModem II 

S379.00 

tree, do 

BED CHI200 Q 

I0M t PC~ Modem Caidwlth 
Software included 

RIXON 

$695.00 

$470 op 

izoo Baud Direct Coimicl w/10 Number HI 


























































MS-DOS™ Computer with Monitor, Printer, and Softwari 


Hardware 

SANYO M0C555 

16 Dit 0088 CPU 
Socketed for Optional 8087 MPU 
128K of RAM expandable to 256 K 
Centronics Printer Port 
2 Singfe Sided Disk Drives 
{160K Bytes Each) 

10 Programmable Function Keys 
Speaker and Joystick Port 
Video and printer cables included 


Software 


• MS-DOS™ Operating system 

• SANYO BASIC 

MicroPro Software: 

• WordStar 4 • ReportStar 4 

• SpellStar 4 • infoStar* 

• CafcSiar- • MailMerge 4 

• DataStar® 


Rims Many Off-The-Shelf 
Programs for IBM-PC 

BEPDB5555P1 w/Green Screen 
BEPDB555SP3 w/Amber Screen 




AMBER or GREEN Screen Monitor 
GEMINI 1 OX Dot Matrix Printer 

List Price: $2034 00 

(Shipping weights on above items: 3 boxes: 


$1495 

is: X lbs., 30 lbs., and 20 lbs.) 


RGB Color Monitors and Letter Quality Printers 
may be substituted at additional cost 


tMEBAL SlQIN 


SOLA 


r| 


Short-Circuit 
SOU's Price- 
Increase! 

WE MAINTAIN OUR LOW PRICES THROUGH SOLA S PRICE INCREASE! | 

MINICOMPUTER REGULATORS 

• Constant Voltage • EM l/RFl Filtering 
• Total AC Isolation • Better Than Dedicated AC Power! 


UNINTERRUPTABLE POWER SYSTEM! 

• All The Features as a Minicomputer Regulator! 

• AC Power Delivered When Power Fails! 


U Riling 


Uil Price 


SALE PRICE 


GE3LA2BDD50750300 750VA i 10 min. 95 lbs $1862,00 $t 497.00 
BESLA20 0050400301 400 VA / 20 min. 125 1 bs % 1665 00 $1 406 ,00 

THE CLEAN POWER SOLUTION! 


SOFTWARE 


Pirt Nurabir 


VA Rtllni 

Utl Price 

SALE PRICE 

9ESLA6313070 

10 lbs, 

70 VA 

$ 169.40 

$ 149.00 

BE5LA6313I14 

18 IbSL 

140 VA 

$ 25044 

$ 219.00 

BI$IA631312& 

31 lbs, 

250 VA 

$ 309.18 

$ 261.00 

BESIA8313150 

47 lbs. 

500 VA 

$ 426.84 

$ 362.00 

6t$U63l3l75 

60 lbs, 

750 VA 

•I 546.08 

$ 461.00 

BESU63T321D 

75 Lbs. 

1000 VA 

$ 63256 

$ 534.00 

BESLA8313220 

108 IbS. 

2000 VA 

£ 1075.54 

$ 695.00 

• ^ The Best Sellers 


At The Best Prices! 


IBM 

PC/MS- 
DOS'" 5V«" 
FORMAT 

Pad Xuinbst 

0«!CriptlDn 

SALE PRICE 

Pan Numhif 

Ditcripllan 

SALE PRICE 

HtASTQBIM 

BEMFRPRDPAKI 

SE MSFMLTPUII 
BE SWSMMATEE 

ieastfrioati 

BE 0ASVWDI 

BE SDRSCS I 

ASHTON TATE - dSASE II 

MICRO-PRO - WordStar profes¬ 
sional includes WordStar, Mail- 
Merge, SpellStar & Star Index 
MICROSOFT - Multi plan 

SOFTWORD SYS. - M ultimate 
ASHTONTATE - Friday 

LIFETREE - Volks writer Deluxe 
SORCIM - SuperCalc III 

$389.00 
$425.00 

$169.00 

8299,00 
$189.00 
$189.00 
$249.00 

bemcrrbasii 

RE mSTARPARt 
BE WliMOVt 

BE HARPJWGRI 

BESWPCPEHAI 

BE M&FBASB81 

MICRORIM - frBase 

STAR SOFTWARE - Star Partner 
WOOLF SOFTWARE - Move-It 
HARVARD SOFTWARE - Harvard 
Project Manager 

SOFTWARE PRODUCTS, INT ^ 

Open Access 

MICROSOFT - MBASIC 

$319.00 

$249,00 
$ 89.00 
$249.00 

$389,00 

8219,00 

cp/M-eo™ 
a dit 
a" sssd 

FORMAT 

BE0IHCB8G 

BE LEXSPLBND 
BfSQRSC280 

RE M PR PH Q PAX 

FCHICSCRSTLK 

DIGITAL RESEARCH - CBASiC 80 
LEXISOFT ■ spellbinder 

SORCIM - SuperCalc II 

MICROPRO - WordStar Prolessional 
(Includes WordStar, Spell Star, MaiL 
Merge, and Star Index) 
MICROSTUFF - Crosstalk 

$ 99.00 
8259,00 

81 79,00 
$399.00 

$119.00 

BE MSFBASBG M 1C POSOFT M BASIC 

0EFXS9CBO FOX & SELLER - QuLckcode 

Bi STS3TARPARSB STAR SOFTWARE SYST - Star Partner 
BEASTDMO ASHTON TATE - dBASE II 

BE ASTFH1 DATS ASHTON TATE - Friday 
be RISER!LTPUI MICROSOR - Multiplan 

$219.00 

$179.00 
$249.00 1 

$389.00 
$189.00 
$189.00 

ADPI p 

BEAST0B8QA 

ASHTON-TATE - dBASE II 

$389.00 

BEOA5WOPLUSA 

OASIS - Word PLUS 

$ 99.00 

ArrLL 

BER1PHWBSTRZA 

MICROPRO - WordStar 3.3 W/6MH* 

$29900 

BE MPHPRflPAKDPA MICROPRO - Prof. Opliond Pack 

$189.00 



200 Card. 64k RAM. & CP/M 2.2* 



(Includes MailMerge, SpellStar. 


Lr/M ii 

HMSmiTPlNA 

MICROSOFT Mgltrplan 

8189.00 


and Star index) 



If WSF35T70O 

MICROSOFT - Softcard Premium He 

$299.00 

umnrn 

WOOLF SOFTWARE - Move-lt 

$89,00 

DOS 


(280A 64 K, & CP/M". MB ASIC) 


BE8RCBRKWRA 

B ROD Eft BUND ■ Bank Street Writer 

$ 49.00 


FORMAT 


BTI FJ&PL&NDA LEXISOFT Spellbinder 


$229,00 


ORDER TOLL FREE (600) 420-5922 - CA, AK, HI CALL (618) 709-5111 










































































I DRIVES & ENCLOSURES 

5!A" FLOPPY DISK DRIVES 

* MPI Full Height SS 40TPI (5 M) $200.00 

r* m Full HeigM DS 4BTPI (5 lbs.) $270.00 

* MPI Full Heigril 55 96TPI {5 lbs.) $275,00 

r* MPI Full Height □$ S5TP1 (5 lbs.) $400.00 

IEMPI501 MPI te-Hbigh! SS 40TPI {4 lbs.) $240.00 

IEMPI502 MPI 'A'Heighl DS 4&TPI (4 lbs.) $300.00 

HDTM1001 Tamtafl Full Heiqm SS 4&TPI $179.00 

bOKDTMlOOZ Tandon Full Heigiil OS 48TPI $219.00 

pFTHDTMlOH TanUp.n Full Heigtfl 0$ 96TPP $324.00 

‘Fleplace with M tor MPI Dmc, Dr I far Stuart $4400 Type Door 

5V4 Tt Disk Drive Cabinets 

S.ngle Drive Cabinet {5 lbs.) $ 74.00 

Dust Drive Cabinet {& lbs.) $ 99.00 

Dual w,''internaI Data Cable (9 lbs.} $115.00 

0" Floppy Disk Drives 

Shugart Ful I Height SS 116 lbs.) $349.00 

Shugart Full Height DS (18 lbs.) 8479,00 

Siemens Full Height SS (IS lbs) $129.00 

Du me Full Height DS (IB IDs) 3459.00 

Mitsubishi Full Height DS (1B lbs.) $375,00 

m full Height SSfll lbs.] $300.00 

MPI Full Height DS Mi lbs.) $400.90 

MPI Dual ft* Height SS i22 tos) $700.00 

MPI Dual Height DS (22 lbs.) $830,00 

MPI v z -Height SS (9 Ibs.i $300.00 

MPI Va-Height DS (9 lbs.} $450,00 

Tandon ft-Height SS (9 lbs.) $325,00 

Tandon ta- Height DS (9 Ite} $319.00 


Dual 6" Disk Enclosures 

I dp these rugged enclosures feature forced, filtered air cooling, hefly 
|ower supply, with the heat producing elements mounted to outside ior 
ml reliable operation. The rear panels are punched tor the appropriate 
lata cables 

|D£002. Econemicat design for two standard size 0" floppies. Hinged fid 
r easy drive access Power supply 5V@4A, -5VJPM +24@3A 
, Cabinet for two '6-heighi 8' r drives or 1 full height S JJ floppy or 
Winchester. Includes Shugart type AD power cable. 


[art Number 


Description 


Ust Price SALE Price 


EIIIFDEDQ2 FDE00Z Dual Enc. [35 ttfc) $859.95 $825.00 
E111DTLDQ2 SH U DTLD02 Dual Thin Line (12 Its.} $225.00 $175.00 
EIIIDTLMPIKIT MPI ‘A-Heigh! OTL adapter kit $ 24.95 

EtllC6L$QK3D4FM Shugari to flume AG Cable $ 4,95 

|BUY CABINETS WITH DRIVES AND $AVE1 

Combinations with FDEQ02 


EPQRIIIFDEZE7 w/2 SHU&01 R Drives 
EPDHIIIFDE2M2 w/2 MFM2&94630S Drives 
EPDBIHF6E2Q2 w/2 QMETRAK&4Z Drives 
EPDBUIFDEZ95I w/2 SHUBStR Drives 
|ePDDIII 3IE W/2FDD1OO0 Doves 

Comblitalinits vjJlh DTL002 


EPDBtimOl 

kpoaiirTNpz 

kPQBlIIMPU 


$ 909.00 
$1049.00 
$1190.00 
$1230.00 
$ 499.00 


I 979,00 
$1039,00 
I 579.00 
$1039.00 


Ir/i 1 inn 1 ttl ti'ti 


DUAL 5’A" HARD DISK DRIVE CABINET 

II qI the necessary power fgr two TANDON TM5QD series or equivalent 
brd disk drives Just imagine, ydU C3n> have IftQMbyles of storage using 
Jwoof Ihe MioropolisSW" Winchester disk drives and this cabinet! Power 
lupply +5VGP6A and +12V @6 A The rear panel s purwhed lor two 20, 
Trvo 34, and one 50 pin header connector Fan cooled 
■11111105002 Dual Hard Disk Enclosure f&h. WL 20 lbs) $909.00 
Ie 111H 05001 Single hard disk enclosure (ShWLt Site) $249 00 

I BUY CABINET WITH DflIVES AND $AWEI 

IPDB501HD5 w/2 TMSOf Drlves ” $1514.00 

502 HD5 w/2 TM502 Drives UtM.OO 

503 H05 w/2 TM503 Drives $2149.00 

t drives will ba shipped t«par»1ely from cabinets. 

|'t forget 1& include shipping for sack disk drive cibintL 


BUY DRIVE AND CABINET TOGETHER AND SAVE!! 

DUAL SIEMENS 


FDDIOOd's with 
IIIFDE002 Cabinet 


$ 499.00 

SAVE $84.00 

BEPDDIIISIE 

I Drives are shipped separate Iram cabinet Package dipped in 3 containers) 


m 


ADD ON DRIVE 
FOR JDM PC 

landon n 


TM1002-1 Full 5'A" Floppy Cabinet 
Height 5’A" 40 Track Holds 2 Halt or 1 Full 
Height drive with 
Power Supply 

$69 

BEJMH2SV5 

(Stl Wt 7 11b.) 


48 TPI Drive 


$219 

FETHDTM1002 

(SH Wl 4 lbs) 


SIEMENS. 


Double 

$ 129.00 


iich 


BESIEFDD1 DOS (be sure to include S7.0Q per drive lor shipping] 


NOWI The Affordable UPS 
For Your Personal Computer! 

^ $359.00 


fuu warn tors m minus 01 unimurnipmniG nr war trim 
AC Surge and EMI/RFI Filtering Bum-In! 

Perfect for Morrow Micro Decision, IBM PC 7 ** Apple lie, 
and many, many morel 

BEFTIPC2QQ (Sh. WL 21 Its) $359.00 


1_ ~ " IN 

DELAYED SWEEP 
w/TRJGGER VIEW 
100MHz 60MHz 

3rd & 4th TRACE 3rd TRACE 


HITACHI 

Hitachi CtemshiLtd. 

«s£* 

wA pP 

'gSSk 


BEHITVT 05DF 


Lsb £1505.00 [31 IfasQ 


BEHITV65CF 


Ust $1195.00 (31 lbs.) 


NEW! LOW PROFILE 
DUAL CHANNEL 
40MHz 20MHz 

DUAL TRACE DUAL TRACE 


BEHJTY422 


Ust $895.00 (17 Its) 


BEHITY2Z2 


Ltst; $€05.00 (t7 lbs) 


VfSA 


Circle 318 on Inquiry card. 

PRIORITY ELECTRONICS 

9161 Peering Ave., Chatsworth, CA 91311-5887 


ORDER TOLL FREE (800) 420-5922 - CA, AK, HI CALL (618) 709-5111 

Terms U,a VISA, MC.BAC. ChBck, Money Order. U.S. -Funds Only. CA residents add5Bales T®. MINIMUM PREPAID ORDER$1^00 Include MINIMUM SHIP- 
PI NG 5 HANO Ll N G of S3 00 lor the first 3 lbs. plus 40e for bkh addiftwkai pound Orders ^er 70 lbs sent Trelght coiledL Just in case, include vour phnne numbef Pr*ce« 
subject in change without notice We will do our besi to marntain puces ihraugh May, 19B4 Crsdii card orders veil be cinarged appropriate ireighl We are not responsible 
tor typngraphical error? Sale pnees Iw prepaid udere only 


ORDER TOLL FREE (600) 423-5922 - CA, AK. HI CALL (618) 709-5111 






















































Computer Components Unlimited may be the Kins 
of Computer Peripherals — but.. ♦ 

PIPELINE will be the KING of all IBM Products 

The Source! 


QUADRAM 

QUADLINK 

.V 


+ Runs Apple Softwave 
* Turn your PC to Apple 
* Special Liquidation Price 
This Month Only 


List $595 


$399 




CPS COLOR 
CARD 

:k 


* RGB & Composite Video 
+ Same as IBM's Card 
* w/ Par. & Sen Port 


List $495 


$349 




SANYO Y 
MBC 555 




* 16 Bit 8088 CPU * Exp, to 256K 
* MS Dos Operating System 
★ 2, t6QK Disk Drives 
★ Centronics Printer Port 


list $1399 


$1099 



I ANCHOR 
I MODEM 

Kl 



8087 CO 
PROCESSOR 




* PC Compatible 
* 300 Baud Direct Connect 
* No Port Needed 


List $199 


$94 




KEYTRONICS 

KEYBOARD 




* The Math Chip 

List $399 $179 


* Quality Keyboard for PC 

list $299 $179 


MAXIMIZER 
MULTI¬ 
FUNCTION 
CARD 




IBMPC 

SYSTEM 



TEAC 

DISK DRIVE 



64K 
MEMORY 
EXPANSION 


★ 64K exp. to 384k 
★ Part Ser, Port 
* Optional Ser. & Game Port 
* Software Included 


* 64k exp. to 256k 
* 2, 360k Disk Drives 
★ Gr. Graphics Interfcace Card 
* 80 x 24 Hi-Res Gr. Monitor 


* FD558 

★ 360K Slimline 

* PC Compatible 
* 90 Day Warranty 


List $395 


$239 


List $3098 


$2469 


List $299 


$169 



List $89 


The Source! 





* We Accept MC, Visa, Wire 
Transfers, Certified Checks 

• COD’s Avialible 

♦ Afl Prices Reflect a Prepaid 
Discount 


1 Shipping Minimum 4,50 
1 Purchase Orders Accepted 
1 This Ad Supersedes all Others 


The Sourc 


Prices Subject to Change 





































































CALL TOLL-FREE (800) 841-0905 
For Lowest Prices & Fast Delivery 


IBM COMPATIBLE 
DISK DRIVES 


TANDON 

l-SS-2, Vs Height (360K).S 209 

\-100-2 (360K). S 209 

TEAC 

55ASgl.Head(160K). S 149 

55BObl, Head(360K).$ 169 

PANASONIC — SHUGART 

455-Panasonic.S 169 

CDC 

39 Obi, Head (360K).s' 229 


PRINTERS 


OKIDATA 

,82A{120cps).S 319 

. 92A(160cps). 429 

,93A(160cps) 15" carriage. 729 

& 92 Tractor Option. 59 

&93 Plug S< Play. 49 

C. ITOH 

10AP Prowriter.S 339 

>40 Sta r writer. 979 

0-55 Printmaster. 1319 

JUKI 

X), 18 cps Itr. qual.$ 449 

ictorFeed. 129 


MODEMS 

HAVES MICRO INC 


art Modem 300 . .. $ 205 

art Modem 1200. 489 

srnaMSQGB... 399 

ANCHOR 

rk VII 300 Baud.S 94 

rk XI! 1200 Baud . .. 269 

PROMETHEUS 

Com 1200 . $369 

RIXON 

!12A, 1200 Baud Stand Alone. .$ 409 
2 A, 1200 IBM PC , . 409 

U.S, ROBTICS 

sword, 1200 Baud. ... $ 339 

NOVATION 

:ess 123. S 449 


MONITORS 

AMDEK 

300Gj 12" Green.$ 129 

3Q0A, 12' 1 Amber ....... . 139 

310A, 12*‘Amber Monochrome .. 169 

Color I + Color Composite . 299 

Color II + RGB w/Cable.. 409 

PRINCETON GRAPHICS 

HX12, RGB PC Copy.479 


DISKETTES 

PIPELINE 

Dbl./Dbl. Reinforced Hub 1 year 


warranty..S 19 

Ffip Fi ie Holds 70 (smk. plexiglass) 16 


IBM & COMPATIBLE 
COMPUTERS 


IBM 

PCW/64KJ Drive(128K).$1975 

PC w/64K, 2 Drives ., £195 

PC XT, 128K 10 Meg Disk. 4495 

PCjr.. 1199 

COMPAQ 

Compaq 128 K, 1 Drive.$1895 

Optional Drive. 229 

EAGLE 

PC-2,128K r 2 - 32QK Drives.$2550 

PC-2 + 2250 

COLUMBIA 

1600-1,2-Drives (360K) .S2595 

1600-4,12MB Hard Disk... 3875 

MPGXP Portable. 2395 

SANYO 

MBC 550,1-Drive, software.$ 789 

MBC 555 r 2-Drives, more software . 1099 
Optional Serial Port. 99 

TAVA 

2-Drives, 128K, 2 Ser, 1 Par. Port, Cofor 
Graphics Card & Hi-Res, Green 
Monitor.. .. $1895 


INTERFACE CARDS FOR 
IBM & COMPATIBLES 

AST RESEARCH 

SixPac + 64K Par. & Ser Software . $ 269 
Mega + 64K exp. to 512K Ser. Port 269 


Mega Pac k 256K o pti o n fo r Mega < . 279 

l/o + Ser. & Optional Par. Game . . 149 

Additional Ports. 49 

QUA DRAM 

Color! ..$ 219 

Coforll . 229 

Quadlink List $680, Regular $449 

.. Special 479 

Quad Board f. 269 

Quad Board II 269 

HERCULES 

Color Graphics Card.$ 339 

PLANTRONICS 

Color +.$ 379 

IBM 

DOS 1.1 . $ 39 

DOS 2.1 . 59 

Monochrome Monitor or Adaptor 309 

FLOPPY DISK CONTROLLERS 

Maynard.$ 169 

Maynard w/Ser, Port 229 

Maynard w/Par. Port . 229 

Sigma Controller. 159 

Vista. 159 

PC PRODUCTS 

Rainbow Cotor Card. $ 369 

AMDEK 

MAI Card. $ 489 

DUST COVER 

Covers Monitor, Mainframe & 

Keyboard. .....$ 19 

MORE ACCESSORIES 

Koala Graphics Tablet.$ 89 

8087 Co-Processor .. 179 

Kraft Joystick . 39 

Par. Printer Cable. 39 


The Source! 

Circle 312 on inquiry card. 



>ER DESK: 

3)970-0177 MAILORDER; 

3)841-0905 1142 Manhattan Avenue, CP21 CUSTOMER SERVICE: Mon.-Fri. 8:00 am. to 6:00 rjtl 













































































4164 


64K DYNAMIC 
200 NS 


*5 95 TMNI2016 


2KX8 STATIC 
200 NS 


$415 


STATIC RAMS 


EPROMS 


2101 

256 x 4 (450ns) 

1,95 

5101 

256 x 4 (450ns) (cmos) 

3.95 

2102-1 

1024 Ml (450ns) 

.89 

21Q2L-4 

1024 X 1 (450 ns) (LP) 

,99 

2102L-2 

1024 x 1 (250ns) (LP) 

1.49 

2111 

256 x 4 (450ns) 

2.49 

2112 

256 x 4 (450ns) 

2,99 

2114 

1024 X 4 (4SOns) 

0/9.95 

2114-25 

1024 x 4 (250ns) 

0/10.95 

2114L-4 

1024 x 4 (450ns) (LP) 

8/12,95 

2114L-3 

1024 x 4 (300ns) (LP) 

6/13,45 

2114L-2 

1024 x4 (200ns) (LP) 

8/13.95 

TC5514 

1024 x 4 (650ns) (cmos) 

2.49 

TC5516 

2048 x 8 (25Qns) (cmos) 

9.95 

2147 

4096 x 1 (55ns) 

4.95 

TMS4D44-4 

4096 x 1 (450ns) 

3-49 

TMS4044-3 

4096 x 1 (300ns) 

3.99 

TMS4044-2 

4090 x 1 (200 ns) 

4,49 

MK4118 

1024 * 0 (250 ns) 

9,95 

TMM2016-200 

2048 x 8 (200ns) 

4.15 

TMM201G-150 

2048 i 8 (150ns) 

4.95 

TMM2016-100 

2048 x 0 (100ns) 

6.15 

HM6116-4 

2040 x 9 (200ns) (cmos) 

4 75 

HM6116-3 

2049 x O (150ns) (cmos) 

4,95 

HM6116-2 

2048 X 8 (120ns) (cmos) 

8.95 

HM6116LP-4 

2048 x 8 (200ns) (cmos)(LP) 

5.95 

HM611GLP-3 

2048 x 8 (150ns) (cma*)(LP) 

6.95 

HM6116LP-2 

2048 x 8 (120ns) (cmos)(LP) 

10.95 

Z-6132 

4096 X 8 (300ns) (QsIhI) 

34,95 

BM6264 

6192x8 (150ns) (cmos) 

49.95 


1 1702 256*3 

I 2700 1024 x 8 

I 2758 1024 X 0 

I 2716 2048 x 8 

I 2716-1 2046 X 6 

l TMS2518 2048 x 8 

I TMS2716 2048 X 8 

I TMS2S32 4086 x 8 
I 2732 4096 x B 

| 2732-280 4098 x 6 

I 2732-200 4096 X 8 

1 2732A-4 4096 x 8 

I 2732A 4096 X 9 
I 2732A 2 4086 x 8 

I 2764 6192 x 8 

1 2764 250 8192 x 8 

I 2764-200 8192 x 8 

I TMS2S64 8182 x 8 
1 MCM8B764 B192 x 6 
MCM68766 8192 * 8 
I 27128 16384 * 8 


DYNAMIC RAMS 


TMS4027 

4096 x 1 

(250ns) 

1.99 

UPD411 

4096 X 1 

(30 Ons) 

3.00 

MM5280 

4096 x 1 

(300 ns) 

3.00 

MK410B 

8192 X 1 

(200ns) 

1.95 

MM5299 

8192 x 1 

(250ns) 

1,05 

4116-300 

* 16384 x 1 

(300ns) 

8/11.75 

4118-250 

16384 X 1 

(250ns) 

3/7,95 

4116-200 

15384 x 1 

(200ns) 

0/12 95 

4116-150 

16304 x 1 

(150ns) 

0/14.95 

4116-120 

16384 x 1 

(120ns) 

0/29.95 

2119 

16384 * 1 

(150ns) (5v) 

4.95 

MK4332 

32768 x 1 

(200ns) 

9.95 

4164-200 

65536 X1 

(200ns) (Sv) 

5,95 

4164-150 

65536 x 1 

(150ns) (Sv) 

6.95 

M CM 666 5 

65536 X 1 

(200ns)(5v) 

8,96 

TMS4164-15 

6S53G x 1 

(150ns) (5v) 

0.95 

L_ 

5V single 5 volt supply 

_ J 


(IMS) 

(450ns) 

(450ns) (Sv) i 

(450ns) (Sv) 

(350ns)(5v) 

(450ns) (5v) 

(450ns) 

(450 ns) (5v) 

(450ns) (Sir) 

(25Ons) (5v) 

(200ns) (6v) 1 

(450ns) (5v) (ZlvPGM) 

(250ns) (5v)(21vPGM) 

(200ns) (5v)(2lvPGM) 1 

(450ns) (5v) 

(250ns) (5v) 

(200ns) (Sv) 1 

(450ns) (5v) 1 

(450ns) (Sv) (24 pin) 3 

(350ns) |5vH24 pin)tpn*r dit) 4 
(300ns) (5v) 2 

sv Single 5 Veil Supply 21vPGM Program af 21 VoniJ 

HM6264 8K x 8 STATIC RAM 

• Fast—150 ns • +5V Supply 

• 28 Pin—Compatible w/2764 EPROM 

• Low Power CMOS {TTL Compatible) 

200 mW Operation/♦01 mW Standby (LP) 

HM6264P-15 *39.95 KM6264LP15 *49.95 

[★ ★ ★ ★ SPOTLIQHT ★ ★ ★ 4tJ 


* computer managed Inuentory 
- virtually no bach orders! 

* very competitive prices! 

* Friendly staff! 

* Fast service — most orders 
shipped within 24 hours! 


[CRYSTALS i 

32.789 khz 

1.95 

1.0 mhi 

3.95 

1,8432 

3,95 

2.0 

1,95 

2.097162 

2-95 

2.4576 

2.95 

3.2768 

295 

3.579545 

2.95 : 

4.0 

2 95 

5.0 

2.95 

5,0608 

2.95 

5 165 

2.95 

5.7143 

2.95 

6.0 

2 95 

6.144 

2.95 

6.5536 

2.95 

0.0 

2.95 

10.0 

2.95 

10.738635 

2.95 

14.31810 

2 95 

15.0 

2.95 

16.0 

2.95 

17.430 

2.95 

18.0 

296 

18432 

2.95 

20.0 

2.95 

22.1104 

2.95 

^32.0 

2.95^ 


CMOS 


UARTS 

AY3-1014 
AYS-1013 
AY3-101S 
PT1472 
TR1G02 
2350 
2651 
IM6402 
IM64Q3 
INS8250 

GENERATORS| 
BIT-RATE 


1.18 

.95 

1.95 

1.95 

1.95 

2.64 

1.19 

5-79 

.95 

.95 

1.95 

1.95 
.75 
,75 

12.95 

.35 

.35 

.35 

35 

.35 

.59 

.35 

.35 

.39 

1.29 

1.1 

.65 

.65 

,80 

1.95 
1,95 

.39 
4.50 
1,18 
1.75 
.99 
.09 


MC14411 

11.95 

BR1941 

11.95 

4702 

12.95 

COM5016 

16.95 

CO MS 11G 

10,95 

MM53D7 

10.95 


6800 


68000 
L 6800 
I 6802 

6803 
6000 
I 6809E 
I 6809 
I 6910 
| 6020 
| 8821 
I 6828 

I 6840 
| 6043 
6644 
| 6845 
I 6847 
I 6850 
| 6852 
8060 
L 6875 

I 6880 

I 6883 
I 68047 
1 60480 
6800 


49.95 I 

2.95 I 

7.95 I 
19 95 I 
13.90 I 

14.95 I 

11.95 I 

2.95 I 
4.35 I 

2.95 I 

14.95 I 

12.95 I 

34.95 I 

25.95 I 

14.95 I 
11.951 

3.251 
5,75 I 

7.95 I 

8.95 I 
2.25 I 

22 95 I 

24.95 I 
19.95) 

1MHZ 


I 68BOO 10,95 I 

I 68902 22.25 I 

I 68BOSE 29 95 | 

1 68B09 29.95) 

I 68B10 6.95 I 

l 68B21 6 95 I 

I 68040 19.95 | 

1 60B45 19-95 | 

| 80950 5.95) 

68800 ' 2 MHZ 


6500 


1 MHZ 


6502 

4,95 

6504 

6.95 

6505 

8,95 

G507 

9.95 

6520 

4,35 

6522 

6.95 

6532 

995 

6545 

22.50 

6551 

11.85 

2 MHZ 


6502A 

6.95 

6522A 

9.95 

6532A 

11,95 

G545A 

27,95 

6551A 

11.95 

3 MHZ 


,65020 

9.95^ 


^ DISC 


CONTROLLERS 

1771 

16.95 

1791 

24.95 

1793 

26.95 

1795 

29.95 

1797 

49.95 

2791 

54.95 

2793 

54.95 

2795 

59.95 

2797 

5995 

6843 

34,95 

8272 

39-95 

UPD765 

39.95 

MB8876 

29.95 

MBBS77 

34.95 

1691 

17.95 

t2143 

18 95 




8000 


8035 5.05 

8039 5.95 

INS-8060 17 95 

INS-8073 49 95 

0090 3.95 

BOBS 495 

8Q85A-2 1195 

8008 24.95 

8067 CALL 

29.95 
8089 89,95 

0155 6.95 

8155-2 7.95 

8158 6,95 

8185 29.95 

8185-2 39,95 

0741 29.95 

8746 24,95 

JI755 24,9Sj 

CRT 
CONTROLLERS 

6045 14.95 

68B45 19,95 

HD46505SP 15.35 

6847 11,95 

MCI 372 695 

68047 24.95 

0275 29.95 

7220 99.95 

CRT5027 19.95 

CRT5037 24. 

TMS9918A 39.95 1 

lDP 035O 49-9 5j 


8200 " 

0202 24.95 

0203 39,95 

8205 3.50 

8212 1,00 

8214 3.85 

0216 1,75 

0224 225 

0226 1 80 
8220 3.49 

8237 19-95 

8237-5 21 95 

0230 4.49 

8243 4.45 

8250 10,95 

8251 4.49 

8253 6.95 

0253-5 7.95 

6255 4.49 

8255-5 5,25 

8257 7.95 

8257-5 0-95 

8259 S90 

0259-5 7.50 

8271 79.95 

0272 39.95 

8275 29.95 

8279 8,95 

0279-5 10,00 

8282 0.50 

0283 6.50 

8294 5.50 

8286 6,50 

8287 6.50 

8288 25.00 

L0269 49.95, 


Z-80 

2.5 Mhz 

280-CPU 
Z0O-CTC 
Z80-DART II 
Z80-DMA 1 J 
Z80-PID 


Z 90-SI 0/0 

11,95] 

Z 00-SI 0/1 

11.95 1 

Z00-SID/2 

11.95 1 

Z80-S1O/9 

11 95 1 

4.0 Mh z 

zeoA-CPu 

4.49 1 

Z80A-CTC 

4.95 1 

Z80A-DAHT 

9,95 1 

Z80A-DMA 

12.95 1 

ZBOA-PIO 

4,49 1 

Z0OA-StO/O 

12.95 1 

Z80A-S1O/1 

12,95 1 

Z80A-SIO/2 

12^95 | 

Z80A-SIO/9 

12.95 

6.0 Mhz 

ZB0B-CFU 

9,95 

Z80B-CTC 

12.95 

Z80B-PIO 

12.95 

Z80B-DART 

19.95 


FUNCTION 

MC4024 39 

LM566 1,4 

XR 2206 
.8038 


MISC. 

t UPD7201 : 

TM 5995 32 ! 

ULN2803 
3242 
3341 
MC3470 
MC3480 
11C90 
95H9D 

2513-001 UP 
12513-002 LOW 


CLOCK 

CIRCUITS 


Z 80 B-SI 0/2 39,95 | 

ZILOG 

Z6132 : 

lZ8671 ! 


SftSJDR Microdevices 

■ ■ 1224 S. Bascom Avenue, San Jose, CA 95128 


800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 

<§ Copyright 1984 JDR Mlcrodevice* _ 


4528 

4531 

4532 

4538 

4539 
4541 
4543 
4553 

4555 

4556 
4581 
4562 
4504 
4585 
4702 
74C0O 
74C02 
74C04 
74C08 
74C10 
74C14 
74C20 
74C30 
74C32 
74C42 
74C40 
74C73 
74C74 
74C76 
74C83 
74C85 
74C86 
74C59 
74C90 
74C93 
74C95 
74C107 
74C150 5,75 

74C1S1 22 

74C154 3.2 

74C157 17 

74C160 1.1 

74C161 1,1 

74C162 1.1 

74C163 1.1 

74C164 
74C165 2,0 

74C173 .7 

74C174 1.1 

74C175 1.1 

74C192 1.4 

74 Cl 93 14 

74C195 1.3 

74C2O0 57 

74C221 17 

74C244 2 2 

74C373 2.4 

74C374 24 

74C901 
74C902 
74C903 
74C905 10.9 
74C906 
74C907 1-0 

74C908 2.0 

74 C 909 27 

74C910 99 

74C911 8 9 

74C912 8.9 

74C914 1,9 

74C915 1.1 

74C918 2.7 

74C920 17.9 
74C921 15.9 
74C922 4 4 

74C923 
74C92S 
74C920 7. 

74C928 7. 

74C929 19. 


VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th.. 9-9 Sat. 10- 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERtN 

TERMS- Minimum order (10. for shipping and handling lodui 
52.50 tor UPS Ground and I3.50 lor UPS Air, Order* over 1 lb. ar 
foreign order* may require additional shipping charge* — plea 
contact our sale* departmenl tor the amount. CA resident* mi 
include 8'/n sale* tax. Bay Area and LA resident* Include 6 WVd. Prtc 
subject lo change without notice. We are not reaponilble f 
typographical error*. We reserve Ihe right to limit qua nil Ik* and 
subs 14lute manufacturer Ail merchandlie subjecl to prior male. 


MM 5314 

4.95 

MM5369 

3,95 

MM5375 

4.95 

MM 58167 

12,95 

MM5S174 

11.95 

MSM5932 

3,95j 


KEYBOARD 
CHIPS 

I AY5-2376 1195 1 

[ AY5'3600 11S5 I 

LaY 5-38O0 PRO 11.sy 


BYTE May 1984 


Circle 2t5 on inquiry card 










2114 «... 8/*9 9S 2114 «... 8/si0 95 


74LS00 


.24 

74LSI73 

,69 

,25 

74LS174 

,55 

.25 

74LSI7S 

,55 

.25 

74LS1B1 

2.15 

.24 

74LSI89 

8,95 

.25 

74LS190 

.89 

.28 

74LS191 

,99 

.29 

74LS192 

.79 

.25 

74LS193 

,79 

,35 

74LS194 

,69 

.35 

74LS195 

,69 

,45 

74LS196 

.79 

,59 

74LS197 

,79 

,35 

74LS221 

,89 

.25 

74LS240 

.95 

.29 

74LS241 

,99 

.25 

74 L 5242 

,99 

.29 

74LS243 

.99 

.29 

74LS244 

1.29 

.35 

74LS245 

1-49 

.25 

74L3247 

.75 

.29 

74LS248 

.99 

.55 

74L5249 

98 

.35 

74LS251 

.59 

.35 

74LS253 

.59 

.25 

74LS2S7 

.59 

.49 

74LS258 

.59 

.75 

74LS259 

2,75 

.75 

74LS260 

,59 

.75 

74LS266 

,55 

.25 

74LS273 

1,49 

.29 

74LS275 

3.35 

.29 

74LS279 

.49 

1.25 

74LS2B0 

1,96 

.39 

74LS263 

.69 

.35 

74LS290 

.89 

.39 

74LS293 

.69 

.39 

74LS295 

.99 

.49 

74L5296 

.89 

.60 

74LS299 

1,75 

.69 

74LS323 

3.50 

.39 

74LS324 

1.75 

.55 

74LS352 

1.29 

.89 

74L3353 

1.29 

.55 

74LS363 

1.35 

.55 

74LS364 

1 95 

.75 

74LS36S 

.49 

.89 

74LS366 

.49 

.39 

74LS367 

.45 

.39 

74LS368 

.45 

.39 

74LS373 

1.39 

.39 

74LS374 

1.39 

.39 

74LS375 

,95 

.45 

T4LS377 

1.39 

.79 

74LS376 

1.1B 

2.90 

74LS379 

1,35 

.49 

74LS365 

3.90 

.49 

74LS3B6 

.45 

,59 

74LS390 

1.19 

.59 

74LS393 

1,19 

.39 

74LS395 

1.19 

.99 

74LS399 

1.49 

.55 

74L5424 

2.95 

,55 

74L5447 

.95 

1.20 

74L5490 

1.95 

2.49 

74L5924 

3,99 

1.35 

74LS540 

2,20 

.55 

74L5845 

2.20 

.55 

74LSS66 

1.89 

1.90 

74L5689 

1.89 

.69 

74LS670 

1.49 

.69 

74L5674 

14.95 

.65 

74LS662 

3.20 

59 

74LS6B3 

3.20 

.69 

74L5664 

3.20 

,65 

74LS6B5 

3.20 

.69 

74LS6B8 

2,40 

.55 

74LS689 

3.20 

.69 

01LS95 

1,49 

.95 

81LS96 

1,49 

1.95 

B1LS97 

1.49 

1.75 

81LS96 

1.49 

1.75 

2SLSZ521 

280 

1.49 

25LS2569 

4.25 


r- 


74S00 



74S00 

.32 

74S132 

1,24 

74S225 

7.95 

74 SO 2 

,35 

74S133 

,45 

74S240 

2.20 

74S03 

.35 

74S134 

.50 

74S241 

2.20 

74S04 

35 

74S135 

.89 

74 S 244 

2.20 

74S05 

.35 

74S138 

85 

745251 

.95 

74506 

.35 

74S139 

.85 

74 8253 

.95 

74S09 

.40 

745140 

55 

745257 

-95 

74510 

.35 

74S151 

.95 

74S256 

.95 

74S11 

.35 

745153 

,95 

745260 

,79 

74515 

.35 

74S157 

.95 

74S273 

2.45 

74S2Q 

,35 

745158 

.95 

74 5 274 

19.95 

74522 

.35 

74S161 

1.95 

745275 

19.95 

74S30 

,35 

74S162 

1.95 

745280 

1.95 

74S32 

,40 

745163 

1.95 

745287 

1.90 

74S37 

-98 

74S16B 

3.95 

74S288 

1.90 

74S36 

,85 

74S169 

395 

745289 

5.99 

74540 

.35 

74S174 

,95 

74 S 301 

6,95 

74S51 

.35 

74S175 

.95 

745373 

2.45 

74S64 

.40 

7451B1 

3.95 

74S374 

2.45 

74S65 

.40 

74S162 

295 

745381 

7.95 

74S74 

.50 

745 IBB 

1.95 

745387 

1.95 

74585 

1,99 

745169 

6.95 

745412 

2.98 

74SS6 

,50 

745194 

1.49 

745471 

4.95 

74S112 

.50 

745195 

1 49 

745472 

4,95 

74S113 

,50 

745196 

1.49 

745474 

4.95 

74S114 

.55 

745197 

1.49 

7454B2 

15.25 

745124 

L_ 

2.75 

74S201 

6,95 

745570 

745571 

2.95 

2.95 


BYPASS CAPS 

.01 UF DISC 100/6.001 

.01 UF MONOLITHIC 100/12.00 

.1 UF DISC 100/6.00 I 

l. 1 UF MONOLITHIC TOO/IS.OoJ 


ViSA 


LS0Q 
LS01 
L$0Z 
IS 03 
LS04 
LSD 5 
LS0B 
LS09 
LS1Q 

lsh 

LSI 2 
LSI 3 
LSI* 
LS15 
LS2D 
lS21 
LS22 

lS26 

LS27 

Ls28 

LS30 
fS32 
Ls33 
LS37 
I-S3 R. 
LS40 
LS42 
L 547 

Ls48 

L 549 

LS51 

lS54 

Ls55 

Ls63 

lS73 

1.574 

LS7S 

I&7G 
lS76 
| SS3 

Ises 

ISSG 

|S90 

l$91 

|S92 

|S93 

I 

|S96 
|S107 
|Sl 09 

Is 112 

|S113 
|S114 

IS 122 

Is 123 
|S124 

Is 125 
|s 126 

5132 

5133 

5136 

5137 
Si 30 
5139 
S145 
5147 
B14B 
SI SI 
S1S3 
SI 54 
BISS 
B155 
B157 
5156 
B160 

p161 

B162 

E163 

B154 

6165 

bl 66 

pi 68 

hss 

£170 


It is e pleasure to deal with a firm that operates as you 
You are a rare gem! 

SI all my computer owning friends about the “good 
s” at JDR, 

r service is appreciated, and I am sure, pays off in the 
i run, 

Vftnr ^nclAmar 


VOLTAGE 
REGULATORS 


7400 


78D5T 

.75 

790 5 T 

.85 

78M05C 

.35 

790BT 

,85 

7S08T 

,75 

7912T 

.85 

7812T 

.75 

791 ST 

.85 

781 ST 

,75 

7924 T 

.85 

7824T 

.75 

7905K 

1,49 

7805K 

1,39 

791 2K 

1.49 

7812K 

1.39 

7915K 

1.49 

7B15K 

1.39 

7924* 

1.49 

7824K 

1.39 

79LD5 

.79 

78 LOS 

,69 

79L12 

.79 

78112 

,69 

79L15 

.79 

78L1S 

,69 

LM323K 

4.95 

78H05K 

9.95 

UA78540 

1,95 

78H12K 

9.95 



C, T 

TO 220 

K TO-3 



L - TO-92 



/INTERFACE! 

I 8T26 
f BT2B 
8T95 
BT96 
8T97 
BT9B 
DM5121 
DP8304 
DS8633 
□ SBS35 
D58835 
DSBB37 


rCONNECTORS! 


SOUND CHIPS 

I 76477 3.95 AY3-8910 12,95 I 

76488 5 95 AY3-8912 12.95 I 

1/6489 B.95 MC3340 149j 


EPROM ERASERS 

Q SPECTRONICS 
CORPORATION 

Capacity Intensify 
Timer Chip (uW/Cm 1 ) 

I PE I 4 9 6,000 S3 00 I 

PE-14T X B 8,000 119.001 

PE-24T X 12 9.600 175.001 

PL 265T X 30 9.600 255,00 I 

I PR-125T X 25 17,000 349.001 

LpH"320T X 42 17,000 595.00J 


DATA ACQUISITION 


ADC0800 

15,55 

□ ACOBOB 

2.9S 

ADC0804 

3,49 

DAC1020 

B.25 

ADC0809 

4.49 

DAC1022 

5.95 

AO COB 17 

9.9S 

MC1408L6 

1 95 

^OACOBOO 

4.95 

MC1408LB 

2.95 


7400 

.19 

74123 

.49 

7401 

.19 

74125 

,45 

7402 

,19 

74126 

,45 

7403 

,19 

74132 

.45 

7404 

.19 

74136 

.50 

7405 

.25 

74143 

4.95 

7406 

,29 

74145 

.60 

7407 

.29 

74147 

1,75 

7408 

.24 

74148 

1.20 

7409 

.19 

74150 

1.35 

7410 

.19 

74151 

.55 

7411 

.25 

74153 

.55 

7413 

,35 

74154 

1,25 

7414 

.49 

74155 

.75 

7416 

.25 

74157 

.55 

7417 

,25 

74159 

1.65 

7420 

.19 

74160 

.65 

7421 

,35 

74161 

.69 

7425 

.29 

74163 

.69 

7427 

-29 

74164 

.BE 

7430 

.19 

74165 

.65 

7432 

29 

74166 

1,00 

7437 

.29 

74167 

2.95 

7438 

,29 

74170 

1,65 

7442 

,49 

74173 

.75 

7445 

69 

74174 

-89 

7446 

,59 

74175 

.99 

7447 

,69 

74177 

,75 

7440 

,69 

74161 

2.25 

7451 

.23 

74184 

2,00 

7473 

.34 

74165 

2.00 

7474 

.33 

74191 

1,15 

7475 

.45 

74192 

.79 

7476 

,35 

74193 

.79 

7482 

,95 

74194 

,B5 

7483 

,50 

74195 

.85 

7485 

,59 

74197 

.75 

7486 

.35 

74196 

1.35 

7489 

2,15 

74221 

1.35 

7490 

.35 

74246 

1.35 

7492 

.50 

74247 

1.25 

7493 

.35 

74259 

2.25 

7495 

.55 

74273 

1.95 

7497 

2,75 

74276 

1.25 

74100 

1,75 

74279 

,75 

74107 

,30 

74366 

.65 

74109 

.45 

74367 

.65 

74116 

1,55 

74366 

,65 

74121 

.29 

74393 

1.35 

J4122 

.45 




RS232 Male 

2,50 

RS232 Female 3,25 

RS232 Hood 

1.25 

^-100 ST 

3.95j 


EXAR 


XR 2206 

3.75 

KR 2207 

3.75 

XR 2208 

3,75 

XR 2211 

5.25 

L XR 2240 

3.25, 


LINEAR 


RCA 


INTERSIL 


ICL7106 

9,95 

ICL7107 

12.95 

t CL7660 

2.95 

ICLB038 

3,95 

ICM7207A 

5,59 

^ICM72Q8 

15,9^ 


r 9000 


9316 

1.00 

9334 

2.50 

9366 

3.95 

9401 

9.95 

9601 

.75 

9602 

1.50 

i96S02 

1.95, 


LM301 

,34 

LM34D (see 7800] 

LM5G5 

.99 

LM1556H 

3.10 

LM3Q1H 

.79 

LM345 

99 

L M 56 6 

1,49 

LM1600 

2.37 

LM307 

.45 

LM350K 

4.95 

LM567 

-89 

LM1612 

8.25 

LM30S 

,69 

LM350T 

4 60 

NE570 

3,95 

LM 1830 

3.50 

LM308H 

1.15 

LM358 

.69 

NE571 

2.95 

LM1871 

5.49 

LM309H 

1.95 

LM359 

1.79 

NE590 

2.50 

LM1872 

5 49 

LM309K 

1.25 

LM376 

3.75 

NE592 

2 75 

LM1B77 

3.25 

LM310 

1.75 

J-M377 

1.95 

LM709 

59 

LM1889 

1.95 

LM311 

.64 

LM37B 

2.50 

LM710 

.75 

LM 1S96 

1.75 

LWI311H 

.89 

LM379 

4.50 

LM711 

.79 

ULN2003 

2.49 

LM312H 

1.75 

LWI3BD 

,89 

LM 723 

.49 

LM2877 

2.05 

LM317K 

3.95 

LM360N-B 

1.10 

LM723H 

.55 

LM2B7B 

2.25 

LM317T 

1.19 

LM381 

1-60 

LM733 

.98 

LM29O0 

,85 

LM310 

1.49 

LM382 

1.60 

LM741 

.35 

LM2901 

1.00 

LM318H 

1 59 

LM383 

1.95 

LM741N- 

14 .35 

LM3900 

59 

LM319M 

1-90 

LM3B4 

1.95 

LM741H 

.40 

LM3905 

1.25 

LM319 

1.25 

LM386 

,89 

LM747 

69 

LM3909 

.90 

LM320 (see 7900) 

LM387 

1.40 

LM748 

59 

LM3911 

2.25 

LM322 

1.65 

LM389 

1.35 

LM1014 

1.19 

LM3914 

3.95 

LM323K 

4.95 

L M 3 90 

1.95 

LM1303 

1.95 

LM3915 

3 95 

LM324 

.59 

LM392 

.69 

LM 1310 

1.49 

LM3916 

3.95 

LM329 

.65 

LM393 

1,29 

MCI 330 

1.69 

MC4024 

3.95 

LM331 

3,95 

LM394H 

4.60 

MC1349 

1.89 

MC4044 

4.50 

LM334 

1.19 

LM399H 

5,00 

MCI 350 

1.19 

RC4136 

1.25 

LM335 

1.40 

NE531 

2.95 

MC1356 

1.69 

HC4151 

3.95 

LM336 

1,75 

NE555 

.34 

MC1372 

6,95 

LM4250 

1-75 

LM337K 

3.95 

NE556 

-E5 

LM1414 

1.59 

LM4500 

3.25 

LM337T 

1.95 

NE558 

1,50 

LM1458 

.59 

RC4558 

.69 

LM338K 

6.95 

NE561 

24,95 

L M 1488 

.69 

LM130S0 

129 

LM339 

99 

NE564 

2.95 

LM 1489 

.69 

LM 13600 

1.49 





LM 1496 

85 

LM 13700 

1-49 


H TO'5 CAN 

T ■ 

TO 220 


K TQ-3 



CA 3023 
CA 3039 
CA 3046 


CA 3062 
CA 3063 
CA 3086 


CA 3059 

2.90 

CA 3089 

2.99 

CA 3060 

2.90 

CA 3096 

3.49 

CA 3065 

1,75 

CA 3130 

1.30 

CA 3080 

1.10 

C A 3140 

1.15 

CA 3081 

1,55 

CA 3146 

1.65 

CA 3160 

1.19 



Tl 


TL494 

4.20 

75365 

1.95 

TL496 

1.65 

75450 

.59 

TL497 

3.25 

75451 

.39 

75107 

1.49 

75452 

,39 

75110 

1.95 

75453 

,39 

75150 

1.95 

75454 

.39 

75154 

1,95 

75491 

.79 

75186 

1.25 

75492 

.79 

75189 

1.25 

75493 

.89 

75494 

.89 



Bl FET 


TL071 

,79 

TL084 

2.19 

TL072 

1,19 

LF347 

2.19 

TL074 

2.19 

LF351 

SO 

TL081 

.79 

LF353 

1.00 

TL082 

1,19 

LF355 

1.10 

TL083 

1.19 

LF356 

1.10 

LF357 

1.40 

J 


Your customer, 
Evan H. Foreman 


MICR0DEUICES 
AT MICROPRICES 


Copyright 1984 JDR Micro device* 


Circle 215 on inquiry card. 


BYTE May 1984 569 






















CM 

^ _ 

HR $• 

1 IU 16K EPROMS 1 


9116 8 /* 7 “ 


BARGAIN HUNTERS CORNER 

D-SUBMINIATURE 

CONNECTORS 

DB25P 25 PIN MALE 10/19.95 
DB25S 25 PIN FEMALE 10/24.95 
HOOD25 GREY HOOD 10/9.95 

CENTRONICS 

CONNECTORS 

CEN36 36 PIN MALE 5.95 

JSbc SOCKETS^ 

14 PIN ST LOW PROFILE 100/7.95 
16 PIN ST LOW PROFILE 100/7.95 

SPECIALS END 5/31/84 

RFMODULATM 

(ASTEC UM1082) QUANTITIES LIMITED 

* PRESET TO CHANNEL 3 NOW 

* USE TO BUILD ONLY 

TV-COMPUTER INTERFACE 

* i-S VOLT OPERATION 


CAPACITORS 

TANTALUM 


$695 


,22uf 






.40 

.27 






.40 

.33 






.40 

.47 




.35 


.50 

.68 






.45 

1.0 



.40 

.40 

.45 

.45 

1*5 




.45 


.50 

1.8 






.75 

22 


.35 

.40 

.45 


*65 

21 


.40 

,45 



.90 

3*3 


.45 

,50 

.55 

.60 

-65 

39 


.45 





4.7 

4S 

.55 


.60 

.65 

.85 

e.a 



.70 


.75 


8.2 






1.00 

10 

.55 

65 

-80 

.85 

.90 

1.00 

12 

.65 


.85 

90 



15 

.75 

.85 

.90 




18 



1.25 




22 


1.00 

1.35 




27 



2.25 




39 


1.50 





47 

1,35 






56 

1.75 






too 


3.25 





270 

3.75 







10pf 

50V 

DISC 

-OS 470 

50V 

22 

50V 

.05 

560 

50V 

25 

50V 

.05 

680 

50V 

27 

50V 

.05 

820 

50V 

33 

50V 

05 

*001 uf 

50V 

47 

50V 

,05 

0015 

50V 

56 

50V 

.05 

.0022 

50V 

68 

50V 

.05 

.005 

50V 

82 

50V 

05 

.01 

50V 

100 

50 V 

,05 

.02 

50V 

220 

50V 

.05 

.05 

50V 

330 

50V 

.05 

.1 

12V 




.1 

50V 


MONOLITHIC 


.luf-mono SOV .18 
. 04 7 uf-mo no 50V .15 


.47uf-mono 50V 
.Oluf-mono 50V 


ELECTROLYTIC 



RADIAL 



AXIAL 


.47ul 

SOV 

.14 

luf 

50V 

.14 

1 

25V 

.14 

4*7 

16 V 

V 

2.2 

35V 

.15 

10 

16V 


4.7 

50V 

.15 

10 

SOV 

.11 

10 

50V 

*15 

22 

16V 

.H 

47 

35V 

.18 

47 

SOV 

.21 

100 

16V 

.16 

100 

15V 

.21 

220 

35V 

20 

too 

35V 

.2: 

470 

25 V 

.30 

150 

25V 

,2! 

2200 

16V 

.60 

220 

25V 

.31 

COMPUTER 

330 

500 

16V 

16V 

.41 

.4! 

GRADE 

1000 

16V 

.61 

28 r 000uf 30V 

3-95 

1500 

16V 

.71 




6000 

16V 

8J 


OPTO-ISOLATORS 


UM 


4N26 

1*00 

MCA-7 

4.25 

4N27 

1.10 

MCA-255 

1.75 

4N26 

.60 

IL-1 

1.25 

4N33 

1*75 

1 LA-30 

1.25 

4N3S 

1.25 

ILQ-74 

2*75 

4N37 

1.25 

H11C5 

1.25 

MCT-2 

1*00 

TIL-111 

1*00 

lMCT-6 

1*50 

TIL-113 

1*75^ 


HIE HAVE THE COMPLETE LIRE OF 
DISC. TAHTALUM AHD ELECTROLYTIC 
CAPACITORS IH STOCK! 


TRANSISTORS 


LED DISPLAYS 



DIODES 


1N751 

5.1 voft Zener 

.25 

1N759 

12.0 va It zener 

*25 

1N4148 

(1N914) switching 

2571,00 

1N 4 004 

400PIV rectifier 

10/1.00 

KSP02 

200PIV 1&amp bridge 

.45 

KBP04 

400PIV 1.5a mp bridge 

.55 

h VM48 

Dip-Bridge 

.35 


NEW UN-USED 

MUFFIN FANS 

I 4.66-' Square 
| 3.125 J Square 

HEAT SINKS 

I TO-3 style 
| TO-220 style 

SWITCHES 

I SPOT mini-toggle 
I DPDT mini-toggle 
LSPST mini-push button 


14.95 I 
14.95 I 


I2N919 
MPS916 
I 2N2102 
2N2216 
2N221 a A 
2N2219 
2 N 2219A 
2 N 2222 
PN2222 
MPS2369 
2 N 2484 
2N2905 
2N2907 
| PN2907 
2N3055 
3055T 
2N3393 
2 N 3414 
2N3563 
2N3565 
RN3565 
HPS3S3B 
MPS364D 
PN3643 
PN3644 
MPS3704 


.50 

MPS3706 

.15 

.25 

2N3772 

1.85 

.75 

ZN3903 

.25 

.50 

2N3904 

10 

.50 

2N3906 

*10 

,50 

2N4122 

,25 

,50 

2N4I23 

.25 

,25 

2N4249 

.25 

.10 

2N4304 

*75 

,25 

2N4401 

,25 

.25 

2N44Q2 

.25 

.50 

2N4403 

,25 

.25 

2 N 4857 

1.00 

,126 

PN4916 

,25 

.79 

2N5086 

*25 

,69 

PN5129 

,25 

.30 

PN5139 

.25 

*25 

2 N5209 

-26 

.40 

2 N 6028 

.35 

.40 

2 N 664 3 

1.76 

,25 

2N6045 

1.75 

.25 

MRS-AOS 

.25 

25 

MRS-AOS 

,25 

.25 

MRS-ASS 

.25 

.25 

TIP29 

.65 

*15 

TIP31 

,76 


TIP32 

.79 


HP 5082-7760 

.43" 

CC 

1.29 

MAN 72 

.3" 

CA 

.99 

MAN 74 

.3" 

CC 

.99 

FND-357 (359) 

.375' 

CC 

1*25 

FND-500 (503) 

.5" 

CC 

1.49 

FND-507 (510) 

.S'* 

CA 

1,49 

TIL-311 4x7 

,270 H 

HEX W/LOGIC 9.85 


r LED LAMPS 

1-99 

100-Up 

JUMBO BED 

,10 

.09 

JUMBO GREEN 

.18 

,15 

JUMBO YELLOW 

,18 

.15 

[led MOUNTING HARDWARE 

,10 

.09 J 


RESISTORS 

V4 WATT 5% CARBON FILM ALL 
STANDARD VALUES 
FROM 1 OHM TO TO MEG OHM 
50 PCS* SAME VALUE .025 | 

100 PCS. SAME VALUE m 

LlOOO PCS. SAME VALUE .015 J 


ic socket] 


1-99 1 

8 pin ST 

.13 . 

14 pin ST 

,15 J 

16 pin ST 

*17 J 

18 pin ST 

,20 . 

20 pin ST 

.29 . 

22 pin ST 

.30 J 

24 pin ST 

.30 . 

28 pin ST 

.40 . 

40 pin ST 

.49 . 

64 pin ST 

4.25 d 

ST - SOLDERTAIU 

8 pin WW 

.59 J 

14 pin WW 

.69 J 

16 pin WW 

.69 J 

18 pin WW 

.99 j 

20 pin W W 

1.09 j 

22 pin WW 

1,39 iJ 

24 pin W W 

1,49 iJ 

26 pin WW 

1.69 1| 

40 pin WW 

1.99 l| 

WW - WIRE WRAP! 

16 pin ZIF 

5-95 d 

24 pin ZIF 

7.95 d 

26 pin ZIF 

8,95 d 

ZIP - TEXTOOL 

(Zero Insertion Ford 



DIP 
SWITCHES 

I 4 POSITION 

5 POSITION 

6 POSITION 

7 POSITION 
la POSITION 


SKJDR Microdevices 

■ ■ 1224 S. Bascom Avenue, San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 


VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th„ 9-9 Sat. 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERtNG 

TERMS' Minimum order SID- For shipping and handling Include 
12.50 lor UPS Ground and S3.50 lor UPS Air Orders over 1 lb end 
foreign orders may require ad ditto nai shipping charges — please 
contact our sates department for the emounl, CA residents must 
include 6% sale* lax, Bey Area and LA resident! include 6 V>a. Prices 
subject la change without notice. We are not responsible lor 
lypogrsphicat errors We reserve the right to limit quantities and to 
substitute manufacturer. All merchandise subject to prior sale 

c Copyright 1984 JDR Microdevices 


570 BYTE May 19B4 
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2732 


32K EPROM 


>4" 2764 


64K EPROM 


$695 


MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP - $14.95 

I Over 800 pages of manufaetu rers data 
I sheets on most commonly used tC's. 

I Includes: 

| * TTL — 74/74LS and 74F 
CMOS 

I *■ Voltage Regulators 
1* Memory — RAM. ROM, EPROM | 
|* CPU s — 6800, 6500, Z80, 8080. 
8085,8086/8 

|* MPU support & interface — 

6800. 6500. 280, 8200. etc. 

BEST SELLING 
BOOKS 

lOSBORNE/MC GRAW-HILL 

Tpple II User's Guide .......... 16.95 

fcplT Coniroller s Handbook., , 9-95 

*8000 Assembly Language 

Programming. 16.99 

^BASIC User Guide ........... 15.00 

SYBEX 

four First Computer . . .. 8.95 I 

The CP/M Handbook ..14,95 

|he PASCAL Handbook .18,95 | 

licroprocessoF Interlacing 
Techniques 17.95J 

TRANSFORMERS 

FRAME STYLE 


2.GVAC 

2amp 

4,95 

2.6VAC CT 

2amp 

5.95 

2.6VAC CT 

4amp 

7,95 

2.6VAC CT 

Gamp 

10.95 

5.2VAC CT 

2amp 

7.95 

PLUG 

CASE STYLE 

2VAC 

25Qma 

3.95 

2VAC 

SQQma 

4-95 

2 VAC 

lamp 

5.95 

2VAC 

2am p 

5.95 


DC ADAPATER 

I. 9,12 VDC selectable with universal I 
Idapter 8.951 

■ OTE: Please include sufficient amount for | 
pipping on above items. 


DISK DRIVES 

TANDON 

ITM100-1 5V {FOR IBM) SS/DD 229.001 
ITM100-2 5V*" (FOR IBM) DS/DD 259.001 

SHUGART 

ISA400L SW H (40 TRACK) SS/DD 199.951 
| SA 400 5V/' (85 TRACK) SS/DD 189.951 

PERTEC 

IFD-200 svr SS/DD 179.951 

(FD-250 5V/ DS/DD 199.95| 

MPI 

| MP-52 5 V," (FOR IBM) DS/DD 249.001 

NOTE: Please Include sufficient amount lor 
shipping on aboie Hems, 


FD 100-8 

SHUGART 801 EOUIV. 
SS/DD — 10/$175 EA. 


8-INCH 
DISK DRIVE! 
SALE 

FD 200-8 

SHUGART 851 EQUIV. 
DS/DD — 1Q/S22G EA. 


$18900 $23900 


EDGE-CARD 

CONNECTORS 

I S-10Q ST 
I S-1QQ WW 
72 pin ST 
I 72 pin WW 
50 pin ST 
44 pin ST 
U4 pin WW 


CABINETS FOR 
CABINET #1 *29.95 

Dl MENSIONS 8% x 5'Vib x 
COLOR MATCHES APPLE 
FITS STANDARD 5 Vi" DRIVES 
IN CL SHUGART 
INCLUDES MOUNTING 
HARDWARE AND FEET 


I NOTE: Pfeate Include tuIDclent amount for 
I shipping on above items. 


5V4" DISK DRIVES 

CABINET #2 *79.00 

* COMPLETE WITH POWER 
SUPPLY. SWITCH, LINE 
CORD, FUSE & STANDARD 
POWER CONNECTOR 

* DIMENSIONS: 11 WxS’/j x3'W I 
+ +5V@1 AMP, +12V@ 1.5 AMP 

* FITS STANDARD 5%’’ DRIVES | 

* PLEASE SPECIFY 
GRAY OR TAN 


VISIT DURING 
OUR ERPANDED 
RETAIL STORE HOURS 
SATURDAY 10 to 3 


CENTRONICS 

I IOCEN38 Ribbon Cable 86 Pin Male 8 95 
I IDCEN3B/F Ribbon Cable 36 Pin Female 0-95 
[ CEN96 Solder Cup 3S Pin Male 7,95 


DIP CONNECTORS 


DESCRIPTION 1 

HIGH R EL (ABILITY 
TOOLED ST IC 
SOCKETS 

COMPONENT 
CARRIERS 
(DIP HEADERS) 

RIBBON 

CABLE 

DIP PLUGS (IDC), 

ORDER BY 

AUGATxk-ST 

iCCxx 

IDPxx 

CONTACTS 8 

99 

.65 


14 

99 

.75 

1.45 

16 

99 

.65 

165 

18 

1.69 

1.00 


20 

1 m 

1.25 


22 

1.89 

1.25 


24 

1,99 

1.35 

2.50 

28 

2.49 

1,50 


40 

2 99 

2 10 

4,15 


For order instructions see "l DC Connectors"' below. 


RIBBON CABLE 


CONTACTS 


SINGLE COLOR 


V 


10' 


4 40 

4.60 
5.70 

6.60 
6.60 
8.60 

11.60 

12.10 


COLOR CODED 


r 


10 ' 


7,30 

8.80 

11.00 

11,60 

11.60 

14.50 

16.80 

22.00 


D-SUBMINIATURE 


DESCRIPTION 

SOLDER CUP 

RIGHT ANGLE 
PC SOLDER 

IDC 

RIBBON CABLE 

HOODS 

MALE 

FEMALE 

MALE 

FEMALE 

MALE 

FEMALE 

BLACK 

GREY 

ORDER BY 

DBxxP 1 

DBxxS 

DBxiPR 

DBxjiSR 

IDBxxP 

IDBxxS 

HOOD-B 

HOOD 

CONTACTS 9 

2.08 

2,66 

1.65 

2,18 

3,37 

3.69 

— 

1.60 

15 

2.69 

3.63 

220 

3.03 

4.70 

5.13 

— 

1.60 

25 

2,50 

3,25 

3.00 

4.42 

6.23 

6.84 

1.25 

1.25 

37 

4.80 

7,11 

4,83 

6.19 

9.22 

10.08 

— 

2.95 

50 

6.06 

9.24 

— 

— 

— 


— 

3.50 


For order instructions see "IDC Connectors" below 

MOUNTING HARDWARE 1.00 


IDC CONNECTORS 


| DESCRIPTION 

SOLDER HEADER 

RIGHT ANGLE 
SOLDER HEADER 

WW HEADER 

RIGHT ANGLE 
WW HEADER 

RIBBON 

HEADER SOCKET 

RIBBON 

HEADER 

RIBBON 

EDGE CARD 

ORDER BY 

IDHxkS 

IDHxxSR 

IDHxxW 

IDHxxWR 

IDSxx 

FDMxx 

IDE** 

CONTACTS 10 

.82 

.85 

1 86 

2,05 

1.15 


2.25 

20 

1.29 

1.35 

2.98 

3.28 

1,86 

5.50 

2.36 

26 

1.68 

1,76 

3.84 

4.22 

2,43 

6.25 

2.65 

34 

2.20 

2.31 

4,50 

4.45 

3.15 

7.00 

3.25 

40 

2.58 

2.72 

5.28 

4.80 

3.73 

7.50 

3.80 

50 

3.24 

3.39 

6.63 

730 

4.66 

8.50 

474 


R DERI N G IN STR U CTl ON S: I n sert the n u mber of con tacts i n the position marked ,J sei" of the “ender by'' part rtu m ber I isted. Example: A10 pi n rig h t a n g !e solder style 
leader would be JDHtDSR. 


£■ Copyright 1984 JDfl MltrodewIcM 


Circle 216 on inquiry card. 


BYTE May 1984 571 





























































JDR Microdevices 

IHOUSftRDS SOLO’. 

JDR 16K RAM CARD FOR APPLE 11+ 

I * Expand your 48K Apple to 64K 

| * Fully compatible with Apple Language System — Use | 
in place of Apple Language card 
I* Highest quality card features: gold edge connector, 
sockets for all ICs. 

| * 2 YEAR WARRANTY Ajagp 

Kit with Instructions $40.95 ft flll Bu 

Bare PC Card.*.$14.95 

GET SLIM IN 1984! 

JDR HALF-HEIGHT DISK DRIVE 

I a 35 Track if used with 
Apple Controller 
| * 40 Track Controller and DOS 
Available {Call for Price) 


MA SVSTCMS 

IFD-35 DISK DRIVE I 


$20995 


*199 95 

I * Shugart Mechanism — 

Made in U S.A. 

I * Direct Replacement for 
1 Apple Disk II 
| * Compatible with Apple 
Controller or other Apple | 
compatible controllers 
| * Specially designed 

electronics with low power I 
consumption 

1+ DOS3.3and3,2compatible | 
| * One Year Warranty 

|CONTROLLER CARD| 

$69.95 


APPLE COMPATIBLE 
POWER 8UPPLV 

| * Use To Power Apple- 
Type Systems 
| * +5V @ 5A +12V @3A 
-SV@.5A -12V@.5A 
I* Instructions included 

$7995 

BMC 

BMX-80 PRIMER 

I * 80 CPS Dot Matrix Printer 
I * Prints Bi-Directionat in 40,80, | 
71 or 142 Columns in Normal, 
Double Width or Compressed I 
Text. 

I a Print Superscript As Well As 
Superb Graphics in Character | 
or Bit Image 

■ r\ 


$279 


VIEWMAX-80 
NOW OWL Y *159 95 1 

I* 80 Column Card for Apple 11+1 

* Video Soft Switch 

* Inverse Video 
|* 2 Year Warranty 

VIEWMAX-80e 
NEW $ 129 95 

I* 80 Column Card for Apple Del 
I* 64K RAM Expandable to 128KI 

164K RAM Upgrade S^yeoi 

GRAPHMAX *129 95 | 

I* Hi Resolution Graphics 

* Printer Card 

* Centronics Parallel Interface | 

[Graphmax with Color 

& Zoom Options... * 1 49 95 ] 


NASHUA DISKETTES 

5V P WITH HUB BING 

I MD1 SOFT SECTOR, SS/SD.... 

I MD1D SOFT SECTOR. SS/DD . .. 

I MD2D SOFT SECTOR, DS/DD .. 

I MD2F SOFT SECTOR. DS/QUAD DENSITY 

I MD110 10 SECTOR HARO, SS/SD. 

| MD210D 10 SECTOR HARD, DS/DD. 

8 n WITHOUT HUB RING 

I FOI SOFT SECTOR, SS/SD. 

| FD1D SOFT SECTOR, SS/DD.. 

F02D SOFT SECTOR, DS/DD. 


VERBATIM 

DATALIFE 
DISKETTES 

SS/DD SOFT SECTOR 

$29.95 

SS/DD 10 HARD SECTOR 

$29.95 


DISKETTE1 
FILE 

| * ATTRACTIVE, FUNCTIONAL | 
DISK STORAGE SYSTEM 
| * 75 DISK STORAGE 
CAPACITY 

| * MOLDED FROM DURABLE | 
SMOKED PLASTIC WITH 
FRONT CARRY- «-f I 

ING HANDLE MO J 


19.95 
26.25 
30.75 I 
45,00 I 
19.95 [ 

30.75 I 

24.75 I 
30 00 I 
36.75J 



OTHER ACCESSORIES 
FOR APPLE II 

ITHUNDERCLOCK $129.951 

1 * Real-Time Clock Calendar 
1 * Software Included 
I * Mountain Software Compatible 
I a BSR Control Options Available 

[kRAFT JOYSTICK $39.95j 


MONITORS 

BMC MONITOR STAND 
MODEL PA-900 

Your Display Will A _ 

Tilt & Swivel *29.95 


MONOCHROME 

BMC EM 12AUW GREEN 12 rr _ . *89.95 

BMC 8M 12EUY 18 MHZ AMBER . *139.95 

BMC BM 12EUN 18 MHZ HIGH RES GREEN *115.00 

NEC JB1201M- 20 MHZ GREEN ,,, . *169.00 

(ZENITH ZVM-121 -15 MHZ GREEN . *99.00 | 

COLOR 

IBMC BM-AU9191U COMPOSITE 13" * . „ , * *279.00| 

NO C.O.O. ORDERS PLEASE 


JDR Microdevices 

1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

Apple is a trademark of Apple Computer Corporation 


VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 
PLEASE USE YOUR CUSTOMER HUMBER WHEN ORDERING 

TERMS: Muni mum order $10. For shipping and handling include 
$2.50 for UPS Ground and S3.SO for UPS Air Orders over 1 lb. and 
foreign orders may require additional shipping charges — please 
contact our sales department tor the amount CA residents musl 
include 6 a r. sales tax . Bay Area and LA residents include BVs^n. Prices 
subject lo change without notice. We are not responsible for 
typographical errors. We reserve Ihe right to limit quantities and lo 
substitute manufacturer. Alt merchandise subject to prior sale 
.c: Copyright 19B4 jDft Mi erode vice* 
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Unclassified Ads 


IEEDED: The Center for Thircf Worth Organizing (CTWO). a 
ogressive nonprofit minority organization. seeks tax-exempt 
nation of computer with word-processing and database man- 
jement software. Computer wifi be used in legislative analysis 
kJ statistical projections, and editing newsletter and publications 
r Black, Latino, Native American. and Asian communities. Con- 
ct Margaret Shockley CTWO. 4Z28 Telegraph Ave.. Oakland, 
A <34609, {415j 654-9601 

/ANTED: Tax-deductible donations of computers, peripherals, 
nd software for use by a public charity organization to teach 
amputee sJeiHs to economically disadvantaged young people. San 
3bio institute. 234 Mullen Si., San Francisco, CA 94110. 
IEEDED: Information sought by United Nations computer 
jvice [IBM-PQ from other micrDComputer-equrpped workers of 
ring assistance to developing countries. This includes frequent 
Hd missions with portable computers for report generation, pro- 
cr evaluation, and on-site work that calls for communication 
a computer to other headquarters in industrialized countries, 
brrespondence with others interested in similar human applica¬ 
nts of computerization welcome Marumi Sakaguchr. 24 Chemrn 
rquer, Ffetit-Saconnex 1209. Geneva, Switzerland. 

/ANTED: Native American tax-exempt nonprofit organization 
eks donation of Apple computer system, rtigrtteer. plotier. doi- 
bmx printer, and 5-10 megabyte hard disk to improve manage- 
ent of resource information presentfy done by hand Also seek- 
b mformafron on genealogical record keeping on mlcracom- 
bters. Haunanl Apoflona, Alu Like Inc. O'ahu Isfand Center, 
16A Kaumualli St Honolulu. Hi 96817. [BOB? 8454406. 
BED ED: A nonprofit community mental healrh center seeks 
ly standard personal computer with disk drive, printer, and 
pnitor for public relations, research, and evaluation WilF accept 
matron of any or an components and word-processing software, 
pvid S. Vtifeed, Directorril Consultation and Education, do Dr. 
|hn C, Corrigan. Mentai Health Center 49 Hillside St.. Fail River. 
U 02720, (617) 678-2901. 

/ANTED: Tax-deductible donation of microcomputer disk 
ive, monitor, printer and anaiog-to-digital converter for 
LthophysioJogy laboratory. Use includes digitization and storage 
[data from a Narco Bio-Systems 6-channel physigraph for suPse- 
lenr analysis, David 5, Holmes. Psychology Department. Kan- 
t University Lawrence. ICS 66045, f913J 064-4131. 

IEEDED: Mission seeks computer system as donation for edu- 
kiorral programs and in conducting church business, Donations 
t tax deductible. Luis Vega, Trinity Episcopal Church, 423 East 
King St., Kingman, AZ S64Q1. 

/ANTED: Tax-deductible donation of IBM FC. Victor 9003, 
[Sanyo 550/555 for financial reporting. catalog files, marling and 
Inor fist files sought by nonprofit Christian organization that free- 
[distributes prerecorded audio-cassette tapes and Bible literature 
Iso, host for local bulletin board for Bible research and Christian 
bvities. Other systems considered if software is available, Ministry 
Love. 404 Laurel Hill. San Marcos. TX 78666. 

/ANTED: Tax-exempt nonprofit screrrce museum seeks Apple 
I IBM PC, VIC-20S or Texas Instruments for teaching computer 
pics and programming. Also. printers, monitors, disk drives edu- 
iianal and accounting software. furniture and memory expan- 
Ins are needed for a computer exhibit, membership drives, and 
lanriai reports Wt'll give receipt and pay shipping, p. Costello, 
ho John R, Detroit, Ml 40202, |3T3j 577-84-15. 

/ANTED: Aspen School District needs an experienced drrec- 
pteacher to help us establish a summer computer workshop 

I students ages 5 to IS. Wbrkshop will he held in Aspen on 
ly 9 through July 20, I9B4, Computer Educator, Aspen School 
itnet, POB 300. Aspen, CO B1612 

■ANTED: Information on how to get an RS-232C parallel port 

II in a Xerox 6T5 Memorywriter. John C. Toth, 411 Queen 
Irgaret Lane. Jackson. MS 39209. 

EANTED: Step-by-step instructions about how to duplicate 
r 5" SEQ fife from one disk onto another on the Commodore 
I Daurcl Alexander. f667 Midland Dr., East Meadow, NY 11554. 
BANTED: A computer science student with experience in 
■SIC. FORTRAN, COBOL, Pascal, and assembly language for 
i B085 seeks a computer-related job or interested people to 
liT accommodations in England or France from July through 
fctember 1984 Also has experience In software projects, 
Iching computer programming, and technical writing in corn¬ 
ier magazines. Tareef Afactar, POB 1429, Safari Kuwait. 


NEEDED: Repairs for iCOM SIQQ controller caid |20OQ62-t0O[7}), 
runs FD24II SSAnnch drives. Will pay reasonable repair costs. 
Lany Sheingorn, MD, 139 Lament Lane. Gasthershurg, MD 20070 
,301] 977-5450. 

WANTED: IMSAI 8QS0 computer [unassembled kit). May con¬ 
sider completed unit if mint condition with furl documentation. 
Also, want accessory boards and IMSAf peripherals. W R. Coe. 
rf-B East Pornte Dr, Oswega NY I3f26. 

WANTED: ! would like to receive andtor trade any TRS-SO Color 
Computer software [games, business, or utilities in BASrC or 
Machine Language, cassettes, disks, or cartridges). Also, memory 
maps, hardware schematics. ROM disassemblies. BASIC or Ma¬ 
chine Language programming techniques, or any TR5--SQ Color 
Computer or Dragon-00 information Jim Karac, 193 Bond St. #5, 
Astoria. QR 97103, 

FOR SALE: Used Hazekine MOD t terminal: $375. Used DEC 
LA-36 DEC writer Jl terminal: $500 New California Computer Sys- 
rems 2810 5-fQ0 bus 200 CPU card and used 2422 5-100 bus 
floppy-disk controller card' $425 fbrbotn. Used CGNRAC CNB 0 
black-and-white monitor: $25 Buyer pays shipping Charles 0 
Wall. 531 Stratford Way. Clarksville. TN 37043. [615? 552-7199 
FOR SALE: Compucolor II Color Computer I6K. Software In¬ 
cludes edrtoriassembfer. utilities and games, Also, back issues of 
CoforCjLie and other user groups letters: $800. Ohro Scientific OP, 
Z3K with software and manuals $275. Intel 8748 Single Chip 
Micro \\2 total) = $25 each or $225 for the lot David Ross, PQB 
12278. Hamffamdri Ml 48212, }333j 892-5960. 

WANTED: Apple user who would like to exchange programs, 
especially games and utilities. Please send a list of your collec¬ 
tion, and you'll receive mine. Jason Cheek, 1034 South Catalina, 
Los Angeles, CA 90006. 

WANTED: Correspondent with interest in the design and as¬ 
sembling of microcomputers and peripherals, preferably the 2SO. 
Ronald Bastien. 2927 Baldwin. Montreal. Quebec HIL SB6, 
Canada 

FOR SALE: Early issues of BYTE: first issue through Vpl 4 #9 
[September 3979J plus one each extra copies of issues #1 and 
92. 50 magazines m alt S I 10 includes shipping. Ed Appleyarc). 
(6361 6374714 

NEEDED: 4040 disk drive for the Commodore. Vrill pay 33 
percent of retail plus shipping or will trade approximately $2000 
of good software on 100 disks {with documentation] Also, will 
exchange software. Charles Sirusz. 714 West Elm, Ca rbondale, 
FL 62901. 

FOR SALE: Electrons surplus assortment: transformers, video 
1C, analog modem. RF modulator, many small components: $40. 
Also, VCR commercial killer that will automatically edit out com 
mercials on any black and white program when recording on 
VHS recorder with remote-pause jack: $45. Mark Mitckes, I3B 
Lake Hills Dr.. Oak Ridge, TN 37830. 

WANTED: Copy of BYTE vot. I. no. 3. November T975 Also, 
have one copy of BYTE vol. I. no. If, July 1976 for sale or trade. 
Dave Lambarth, Old Amherst fid . Mont \femon, NH 03057, [603f 
804-6177 days: [603) 673-3566 evenings and weekends 
WANTED: Any information concerning availability or software 
that will allow a Kaypro 2 (CP/M 2.2J to emurate a Lear-Segler 
A DM-11 terminal (using a Hayes Smartroodem 300), Also, any 
information concerning software to fill Out preprinted forms using 
boilerplate responses [also for use on a Kaypro 2) Ken Rossman, 
7 Manner Circle. Wbst blip. NY 11795, (536J 587-25S9 evenings 
WANTED: Texas instruments information on where to obtain 
their' equipment: Also I want tojoin a club. Will buy or trade rioppy 
disks for TI-99/4A disk drive Norman Guertin [617} 798-3517 
FOR SALE: Heathkit Hero One robot, completely assembled, 
includes arm, voice, and robotics course. New: $2500, will sell 
for $1450, Jim Schieder, 53 East Washington St., HornefL NY 
14843. [607[ 324-0344. 

WANTED: An August 1980 issue of BYTE Scott Sewail, 2004 
Randolph. St. Paul, MN 55305. 

FOR SALE: 12-sloc S-100 mainframe {9 slots installed} with 25A 
power supply: $200. Two Qume DT6 disk drives (DSDDJ with 
cabinet and power supply [new}. $1000. Godbout Disk. I DMA 
disk controller with CPM 2,2 [new}’ $350, Signalman I 300-bps 
direct-connect modem' $75. 15-MHz green-phosphor 12-Inch 
monitor- $90 Jade Big Z CPU board [without UARTj: $90 BYTE 
2/78 through 6/83' $100. Mark Derthick. 873 Mirror St., Pittsburgh, 
FA 15217. 


UNCLASSIFIED POLICY; Readers who have computer equipment to buy, sell or 
trade or who are requesting or giving advice may send a notice to BYTE for inclusion 
in the UncJassified Ads section. To be considered for publication, an advertisement must 
be noncommercial (individuals or bona fide computer dubs only}, typed double-spaced 
on plain white paper, contain 75 words or less, and include complete name and 
address. This service is free of charge; notices are printed once only as space permits. 
Your confirmation of placement is appearance in an issue of BYTE as we engage in no 
correspondence. Please ailow at least three months for your ad to appear. Send your 
notices to Unclassified Ads, BYTE/McGraw-Hi!! r POB 372, Hancock, NH 03449. 


FOR TRADE: Want to trade software with other TR5-S0 Model 
ffl users. 5encf 5 disk or list Of your best ioftw^re and I wril do 
the $arrre. Also interested in an external disk drive [DSDDf flue 
Burgess, 433 Oak Haven Dr, Altamonte Sprrngs, FL 32701 
FOR SALE: Complete set of BYTE in mint condirion from issue 
S\ to present sold only as complete set: $500 firm. Dan Goldish. 
POB 778. Sudbury MA 01776, [617} 734-3744 nights. 
WANTED: Nigh school student would appreciate donated 
S-10G computer equ?pment to program and experiment with I 
wifi pay postage Nick Shue, 13910 Hough fid., Benrille. Ml 48002 
FOR TRADE: items for Spectrum Moodnve and interface. 
Most in like-new condition. Also, software John Orcwn. 1405 
Van Ness *603, San Francisco. CA 94309, 

FOR SALE: Commodore 64 with 64k, 320 by 200 hFgtv 
resolution color graphics, etc Has TO hours of use. complete with 
power supply, cables, etc. in original .box, Also, have Cafofco 
cassette-interface adapter new in box.. Panda Electronics EMI suige 
protector and programme As reference guide: all for $225 orbesr 
offer Joseph Cross. POB 3633, Langley Park. MD 207B7 
FOR SALE: BYTE January 1977 through April 1981 and 
Kifobaud Maocortputrig January 3977 th rough April 1982 at $30 
per complete year Some issues of interface .Age from 3977. 1978. 
and 1979 for $2 an issue Also, some issues of Of Dobb's Jour 
nal. Jerry Chandik, 34C? Cannon Pass Court. Sugar Land, TX 
77478. [713} 980-9071 

WANTED: To trade all kinds of programs for the Apple 11 5an- 
jay V. DeShmukh. 523 South Gunderson, Oak Park, JL 60304 
FOR SALE: S-lQG boards: two Ithaca Audio flk memory, $55 
each Morrow cassette interface with parallel port and RS-232C 
$50. \fector Graphic 16K memory kit all parts less 4114 RAMs. 
$45, S5M VB-1B 64 by T6 memory-mapped video $45, Data Vic¬ 
tor 16K EPROM including f2 2708s: $60. All boards working [ex¬ 
cept kit}, in excellent condition wrtrt original documentation. BiN 
Elinger, 115)0 Alejandro. Boise. ID 83709. <2G0J 376-2378. 
WANTED: Apple II Plus progra ms to trade with my large selec¬ 
tion of games, utilities, etc. Send a list of your programs and I'll 
do the same. Bill Vargas. Box 239 Sunlea Village. Peru. NY 12972 
FOR TRADE: Apple rl Plus and lie programs: games, utilities, 
business, etc Send your list or disk of your best programs, with 
your name and address and I wilr return it with the best of mine 
Lance Stewart, 101 4th Ave, NE, Clarion, IA 50525 
FOR SALE: BYTE issue *2. October 1975 through (and In¬ 
ducting] issue #36, December 1976. Some doubles. In addition. 
February March. June. July August, November, and December 
of 1977 Bernard Greenbfort. POB: 1328 , Boca Raton. FL 33432. 
FOR SALE: Hewlett-Padraid HP-87A with T60K bytes of RAM. 

1 tO ROM. Plotter ROM. 82902M 5'A-inch single-disk drrve. HP- 
IB cable, carrying case, and dust cover Visicalc Plus, 'Atond/SO, 
FUe/SQ, Statistics Pac, and FORTH operating system included 
Everything in excellent condition: best offer over S2T50. Steve 
Podia, 1734 Plateau Dr. Jackson, Ml 49203. [517) 784-3255 
FOR SALE: Blue case Osborne computer; factory modified for 
double density: 54. 80. or 104 columns; 5mart Modem, Amdek 
high-resolution green-screen monitor, with software m both single 
and double density Manuals and many disks included Original 
cost $3027; asking $ 1850 or best offer. E. J. Gentsch, 5060 Falcon 
Rrdge Rd„ Roanoke. VA 24014 

FOR SALE: WH11A Heaih/Ztenitfi Data Systems computer in 
excellent condition with LSI If CPU wrth 64KB memory WH27 
floppy-disk-driue sysytem with two drives of Z50KB capacity each, 
two WHA33-5 serial-interface modules. Software includes HTft 
operating system BASIC interpreter, editor, disk utilities, and air 
manuals; $1895. Carl E. Smith, 8200 5nowvrlfe Rrt., Cleveland, 
OH 44141, (2I6J 526^386. 

FOR SALE: Victor Graphrc System 8 a word processing and 
small-business system Memorite III word processor with Mailing 
List System, Execuplan spreadsheet, COMMX Comm-Pac com¬ 
munications software. CP/M 2.2, Raid debugger. Scope editor, 
MBASIC 5.2.5-100 [18-slot}. 280. 56k. dual 315K MicropoNs drives, 
12-inch black and whrte terminal, three serial and two parallel 
ports. Everything in excellent condition. Cost over $6000, ask¬ 
ing $1950 Jack W Long, 2510 East 54m, Tulsa. QK 74105, }9lSJ 
749-6393 

FOR SALE: Problem Solver Systems mainframe 12-slot S-TOQ 
bus. Solid State Music VBIB Video interface Board. Microdaysys 
MD-690 6800-basert microprocessor board. Memory Merchant 
MM 16k 14 I6K static RAM board, All barely used wrth dercumen- 
tatron. $300 or $75 each. J. fieina. 39 Thomas St.. Staten island, 
NY 10306. [212] 979-1547 

WANTED: College engineering student needs any used or 
surplus computer and electronics equipment in any condition 
Vance Morgan, 8422 Beverly, Shawnee Mission, K$ 66207 
WANTED: Documentation for the following S-TOO boards 
Franklin Electric I/O Interface—it has three R5-Z3ZC ports [board 
has P/N 48005A) and Vector Graphic ISO (rev 3} Will pay 
postage and copying costs. Jrm Wolfe. POB 6601, Torrance, CA 
90504. [213} 3 7 6-29 3 r 

WANTED: Software for Vrctor 9000. All kinds needed, games 
and functional purpose, in MS-DOS or CP/M. Using up to 396k 
of RAM. [prefer to use 12BK) twin drsk. single-sided at 6l2PC-byte5 
each. Also, need memory boards and battery-based clock. Mike 
Carpenter. Suites, 1930 South Vfestwood Dr., Mesa, AZ85Z0Z 
WANTED: Apple li owners for software exchange. Send your 
list of programs. B. Olsen, Oteratien 1. N-1487 Toyenhaugen, 
Norway 
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Unclassified Ads 


FOR SALE; TwoTandon TM 1GCM 48-rpi S 'A -inch diik drives, 
wirhout enclosure 55DO 160IC rncludes manual Will sell tor SI70 
each or doth for $325, UPS COD Many Brewster. 5740 Greens 
Dr.. WescosvTile. RA J3I06 [215} 395;€T95. 

WANTED; Am rebuittfing a Basic/Four BB-2 unrL Still need 
memory boards and a terminal contrallei \f you have pads or 
are stripping a similar unit ret me know Rande Hansen, 03 7T Man- 
son Dr. Burnaby British Columbia V5A-2CT. Canada. 

FOR TRADE: Please send a list of IBM PC software. 5, Sutfhir, 
POB 6074, Arlington, VA 22206. 

FOR TRADE* Appfe II programs, games. utilities. and their 
documentations Send listing with your name and address. Paty 
Phillips, #275 Country Lane, Mobile, AL 366DB. (205) 4600816 
FOR SALE: IBM PC power tor the Apple II with the 8088 Meta- 
Card rtom Metamorphic Systems. Includes 5-MHz 8083 CPU f28K 
RAM. reaf-nme clock, MS-DOS, CWI-86, EJC50 p-Systemand four 
disks of publtc-domaih software. Excellent condition wftd com¬ 
plete origrnaJ documentation' $350 Bill Giffen. 1205 Dermonte 
Circle, Plano, TX 75075. (214j 4234237. 

FOR SALE: Radio Shack TR5-S0 Model TOO (24K) in exceilenr 
condition and in original carton' $750 or best offer Mark A 
Corson, 9374 Roosevelt SL, Crown Point fN 46307. 


WANTED: High school student seeks donation of a computer 
system, disks, books, software, and a printer for experimentation 
and piogramming. John White Water. Apt. I, 1333 North ,r A" 
St, Toledo. OR 9739J 

FOR SALE: Arrdek Color i Ptos composite monitor $260, Atari 
850 senal/paraJle) interface (missing data cable} $100 830 acoustic 
modem (requires 850 interface^: $ 100.350 to Epson printer cable 
$20. Cartridges TeJink I: SIS Assembierteditor: $25 Disk Micro¬ 
soft BASIC and DOSif; £65. Commodore 2064 interfaceftabte to 
Epson printer: $45. Joe Gunter. Lot 125. RR2, Box 823. Pompano 
Beach, FL 33067. (305) 4214301 

FOR TRADE: i will trade mote than 25 games for the Apple 
N Flos* M1C-20. and Atari. Paul La 519 Maple Vfankton. SD 57078. 
(605J 665-4373. 

WANTED: High schoa) student would like donated Apple 
computer equipment and peripherals tor programming and ex¬ 
perimentation purposes . Will pay air postage. Bobby Roberts, 330 
Green Meadows Dr WUmrngrton, IMC 28405, (919) 79945I4, 
WANTED: toformatton exchange with PDT-llyi 50 owners and 
users Hardware motffication and expansion and software ex¬ 
change D 5. Tong, I3T0 (yiapJe Ave , Evanston, tL 60201, (312] 
364-7549, preferably evenings and weekends 


FOR SALE: Hewlett-Packard computer peripherals, softwal 
and interfaces Series 30, [for 85. 86, 87). 32909 P5-232C tntJ 
face: $300 IDS 560G 20CKps printer: $850. 9130A 5!A-inch dil 
drive (for 86 A): $580 for 36. 87: 85-T3058 Statistics Fac: 3J7f 
Wtire/Jdea word processor 5 T20. 35-13044 Data-Cqmm Pac: $?a 
dBASE N: $360. Also, want used Hewlett-Packard HP-86 A col 
purer with built-in parallel interface. Randy VWbb. 622 East 111 
St.. Bloomington, US! 47401. (812) 335-1858 or (B32) 339-766 r afj 
5 p.m 

FOR TRADE: Expansion interface for TR5-BO Model I. Lev] 
fl Can be Radio Shack, 1_NW, Mrcromint, or Labo. Any amou| 
at memory OK. Prefer working, bur will consider any conditio 
Please state make, asking price, and condition. James Nolt. PCj 
24935. Omaha. NE 68124 
FOR SALE: TarbelF casseneMnrerface boato with Tartu?! i Bas| 
Sf25 SSM MB-IB board: S100. $$M JiO-2 board; $75. SSM IK 
board' $150. Ithaca Audio Z430A boand with monitor $100, Orel 
Pro keyboard: $!QO. EcongRAM 4 f6k: $75, Eegnoram 14 ltf 
$125 SSM T-l Active Terminator board; $50. Electronic Systerl 
TVT board' 5 TSO. Electronic Systems cassette DMA interface: $i| 
integrand $100 enclosure- $275. Will accept any reasonable c 
M Mecord, POB 371, Moorestown. NJ 08057. (609) 778-34tj 
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THE CHAMPIONS OF FEBRUARY 

Readers selected February's two cover stories for top billing this month: Gregg Williams's expose on 
"The Apple Macintosh Computer won first place, and second-place winner was "An Interview: 
The Macintosh Design Team, written by Phil Lemmons, Because both authors are on BYTEs staff, 
they will forgo the prizes. Third place was scooped up by |erry Pournelles Users Column, "Chaos 
Manor Gets Its Long-awaited IBM PC' A feature written by Gregg Williams about the new Lisa's 
compatibility with the Macintosh, entitled "Apple Announces the Lisa 2." placed a dose fourth. 
And in fifth place was Steve Garcia's "Build the Circuit Cellar Term-Mite ST Smart Terminal. Part 
2 : Programming and Use." Congratulations to these authors. 


CORRESPONDENCE 

Address all editorial correspon¬ 
dence to the editor at BYTE. POB 
372. Hancock. NH 03449 Unac¬ 
ceptable manuscripts will be 
returned If accompanied by suffi¬ 
cient first-class postage. Not 
responsible for lost manuscripts or | 
photos. Opinions expressed by 
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those of BYTE. Copyright © 1984 
by McGraw-Hill Inc. All rights 
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the Unites States Patent and Trade | 
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registered with the Copyright 
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the flat fee of S1.50 per copy of 
the article or any part thereof. 
Correspondence and payment 
should be sent directly to the 
CCC 2 i Congress St,. Salem. MA 
01970 Specify ISSN 0360- 
5280/83. $1,50, Copying done for 
other than personal or internal 
reference use without the permis¬ 
sion of McGraw-Hill is prohibited. 
Requests for special permission or | 
bulk orders should be addressed 
to the publisher BYTE® is 
available in microform from 
University Microfilms international. 
300 North Zeeb Rd. Dept. PR. 

Ann Arbor. Ml 48i06 USA or 18 
Bedford Row, Dept. PR. London 
WCIR 4E|. England 
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ABC COMPUTERS LTD 441 
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ADV, DIGITAL CORP. 319 
ADV. SYS .CONCEPTS 212 
ADV TRANSDUCER DEVICES 544 
ALF PRODUCTS, INC 240 
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AMPRO COMPUTERS INC. 260 
ANDERSON JACOBSON 483 
ANN ARBOR TERMINALS 227 
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APPARAT 423 

APPLE COMPUTER INC. C1I, 1 
APPLE COMPUTER INC 264, 265 
APPLE COMPUTER INC 311 
APPLE COUNTRY LTD 529 
APPLE WARE. INC. 532 
APPLICATION EXEC CORP. 299 
APPLIED DIGITAL DATA SYS 414 
APROPOS TECHNOLOGY 536 
APROPOS TECHNOLOGY S38 
ARTIFICIAL INT'L RESEARCH 528 
ASHTON-TATE 27 
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AT £ T LONG LINES 463 
ATARI SOFT 373 
AVATAR TECH. INC 24, 25 
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BSC MICRO SYSTEMS 540 
B&B ELECTRONICS 542 
BASF SYSTEMS 327 
BAY TECHNICAL ASSOC 372 
BELL JOHN ENGR. 441 
BERING 49D 
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BHRT ISO 

BIBLE RESEARCH SYS, 292 
BINARY TECHNOLOGY 538 
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BYTE BACK ISSUE 482 
BYTE COMPUTER SHOW 424. 425 
BYTE SUBSCRIBER MESSAGE 118 
BYTEK COMP SYS. CORP. 26 
BYTEWRITER 104 
C WARE 388 
C SYSTEMS 528 
C.S.D. INC. 270 
CABLES BY WORSWICK 403 
CALIF DIGITAL 554, 555 
CALIF MICRO COMP 324 
CAPITAL EQUIPMENT 70 
CARRY CASE 542 
CDR SYSTEMS 526 
CENTENNIAL COMP PROD. 83 
CENTRE COMP. CONSULT. 530 
CHAMPION SOFTWARE 241 
CHAMPION SOFTWARE 241 
CHECK-MATE 284 
CHIPS & DALE 532 
CHRISLIN IND INC. 445 
CHROMOD ASSOC 532 
CLEVELAND CQDQNICS 440 
CM A MICRO COMP DIV. 448 
COGITATE 441 

COMMAND SERVICES CORP. 532 
COMMERCIAL BUSINESS SYS, 522 
COMP COMPNTS UN LTD. 550, 551 
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86 COMP. COMPNTS UNLTD. 552. 553 

* COMPAQ COMPUTER CORP 12. 13 

87 COMPETITIVE EDGE 462 

88 COMPUADD 538 

89 COM PU ADD 540 

■ COM PU MAX 518 

90 COMPUPRO 120. 121 

■ COMPUPRO 435 

91 COMPUSERVE 132. 133 
93 COM PUSH AC K 451 

372 COMP BOOK CLUB, THE 385 
' COMPUTER CHANNEL 518 

95 COMPUTER CLUB INC. 540 

96 COMPUTER CONNECTION INC. 516 

97 COMPUTER DISCOUNT PROD. 535 

98 COMPUTER HUT OF N.E. 317 

99 COMPUTER INNOVATION 301 
420 COMPUTER MAIL ORDER 466. 467 

101 COMPUTER PRICE CLUB 224 

* COMPUTER WAREHOUSE 325 

102 COMFUTERLINE-A 360, 361 

103 COMPUTERS AND MORE 251 

104 COMPUTERS WHOLESALE 173 

105 CONROY-LAPOINTE 244, 245 

106 CO N ROY-LAPQI NTE 244, 245 

107 CO N HOY-LAPCI NTE 244, 245 
106 CONSOUNK 128 

109 CONSOUNK 129 

110 CONTROL DATA 249 

111 CORONA DATA SYS. 58 

112 CORVUS SYS INC 35 
M3 COSMOS 397 

114 CRE WHOLESALE PROD. 534 

115 CRE WHOLESALE PROD. 534 

116 G R EAT1VITY U N LTD. 540 

117 CROMEMCO INC, 5 

118 CUESTA SYSTEMS 530 

119 C U STOM COM P .TEC H. 543 

120 DANA COMPUTER DISCOUNT 484 

121 DATA LINK 448 

122 DATA SPEC 454 

123 DATA SPEC 454 

436 DATA TRANSLATION INC, 302 

124 DATASHIELD/PTI IND. 255 

125 DATASOUTH COM P.C 0 R P. 61 

128 DATEC INC 306 
12G DAY FLO 234 
127 DAYFLO 235 

129 DHL WORLDWIDE COURIER 481 

130 DIGISOFT COMP INC 439 

131 DIGITAL EQUIPMENT CORP. 177 

132 DIGITAL LABORATORIES 104 
433 DIGITAL MICROSYSTEMS 269 

133 DIGITAL RESEARCH 38, 39 

134 DIGITAL RESEARCH 336, 337 
‘ DIGITAL RESEARCH COMP. 4B5 

* DIGITAL RESEARCH COMP. 522 
' DIRECT SOFTWARE 427 

135 DISCOUNT SOFTWARE 162 

* DISKETTE CONNECTION 210 

136 DISKS N THINGS 538 

137 DISKWORLD INC, 314 

138 DISKWORLD INC. 536 

139 DISKWORLD INC. 540 

140 DISPLAY TELECOMMNCTNS. 521 

141 DMA 455 

142 D0KAY COMP PROD INC. 556, 557 
' DOW JONES 66 

* DOW JONES SOFTWARE 224 A F 

143 DUAL SYSTEMS CORP. 291 

144 DU PO NT COM PA NY 153 

145 DUPONT COMPANY 165 

146 DUPONT COMPANY 167 

147 DWIGHT CO.. INC. 534 

148 DYNAX, INC 393 

149 DYSAN CORP, 184, 185 

150 E. T. L 67 

151 EASI SOFTWARE 536 

152 EASTERN ENTERPRISES 162 

153 ECOSOFT180 

443 EDGE MlCROSYS. 403 

154 E DUC ATI ON AL MICROCOMP. 441 

155 ELCOMP 530 

156 ELECTRADE CO. 52G 

157 ELECTRADE CO. 530 
438 ELEK-TEK 418 

159 ELLIS COMPUTING INC. 77 

160 EMERALD COMPUTER 431 

' EMPIRICAL RESEARCH GROUP 90 

161 ENERCOMP 32 

164 EPIC ELECTRONICS 544 
427 EPOCH 266 

* EPSON AMERICA 86, 87 
168 EPSON AMERICA 442, 443 


Inquiry No. 


Page No. 


169 ESPRIT SYSTEMS INC. 476, 477 

170 EXECUTIVE MANAGEMENT SYS. 375 

171 EXPERT COMPUTERS 519 

172 EXPOTEK 523 

432 EXTERNAL AFFAIRS 199 

173 EXXON OFFICE SYS 145 

175 FORMULA INT'L. 539 

176 FORMULA INT'L. 539 
310 FOX & GELLER INC. 338 

178 FUJITSU PROFESS.MICRQSYS. 257 

179 FUTECH INT’L. CORP. 106 

181 GENERAL TECHNOLOGY 181 

182 GENICOM 209 

183 GIFFORD COMP.SYS. 65 
164 GILTRQNIX, INC. 542 

186 GREAT SALT LAKE COMP. 5S8, 559 
167 GREAT SALT LAKE COMP 560. 561 
166 GTEK INC 479 

189 HADAX ELECTRONICS 446 

190 HANDWELL CORP 527 

191 HAUPPAUGE COMP WORKS 422 

192 HAYES MICROCOMP PROD. 112. 113 

194 HAYES MICROCOMP.PROD. 377 

195 HEATH COMPANY 96. 97 

■ H Sl E COMPUTRONfCS 335 
19S HELIX SYS.&DEV CORP 147 
197 HEWLETT-PACKARD 253 

’ HIGH TECH FRIENDS 494 

199 HITECH INTI, INC 441 

200 HOFFMAN COMP,PROD. 534 

201 HOLLYWOOD HARDWARE 526 

202 HOUSTON INSTR/BAUCH&LOMS 233 

203 I B S. CORP. 292 

204 IBM CORP. 1 SB. 159 

205 IBM CORP, 412 413 

206 IMAGE COMP PROD 542 

* INMAC 417 

207 INTEGRAND 194 

* INTEL CORP. 364, 305 

208 INTERACTIVE MlCROWARE 202 

209 IN TE RACT1VE STRUCT 211 

210 INTERTEC DATA SYS. It 

211 10 TECHNOLOGIES 284 

212 JADE COMP PROD 545 

213 JADE COMP.PROD. 546,547 

214 JAMECO ELECTR 60, 69 

215 JDR MICRODEVICES INC 566, 569 

216 JDR MICRODEVICES INC. 570, 571 

217 JDR MICRODEVICES INC. 572 
446 JIM-PAK 524, 525 

219 JUKI IN DU STRY OF AM ERICA 213 

220 KADAK PRODUCTS 362 

221 KAY PRO 309 

222 KERN PUBLICATIONS 326 

223 KEYTRONICS CORP. 79 

224 KNOWLEDGE SYS. 293 

225 KOALA TECHNOLOGIES 136 

* KORSMEYER ELECTRONICS 16 

226 L.E.J. INC. 34 

227 L.F. COMPUTER PRODUCTS 526 

228 LABORATORY MlCROSYS 362 

229 LASER MICRO 452 

230 LEADING EDGE PROD, CHI 

231 LIBERTY ELECTRONICS 231 

232 LIBERTY GROUP INC. 218 

233 LIBRA PROGRAMMING 534 

234 LIFEBOAT ASSOC. 409 

235 LIQUIDATORS COMPANY 441 

236 LOCKHEED-GETEX 437 

237 LOGICAL DEVICES 62 

238 LOGICAL DEVICES 544 

239 LOGITECH INC 178 

240 LOMAS DATA PRODUCTS 100 

241 LOTUS DEVELOPMENT 80, 81 

242 LSI JAPAN 530 

243 LYBEN COMP SYS. 528 

244 LYBEN COMP.SYS. 530 

245 LYCO COMPUTER 541 

' M-H RECRUITMENT 436 

246 MA SYSTEMS 166 

■ MAC MIL LAN BOOK CLUBS 352, 353 

247 MACROTECH INT'L 131 
444 MANDINGO COMP 403 

249 MANX SOFTWARE SYS. 22 

250 MARYMAC INDUSTRIES 536 

251 MAXELL DATA PROD. 312, 313 

252 MAYNARD ELECTRONICS 203 

253 MC-P APPLICATIONS 347 

* MCGRAW-HILL BOOK CO. 449 

254 MED I AN ICS BYTE WORLD 179 

■ MEMOTECH 141. 142, 143 

255 MERRITT COMP PROD. 542 

256 MET-CHEM INT'L CORP 441 

257 METALINK CORP. 544 
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258 METHOD SYS INC. 526 

259 MFJ ENTERPRISES, INC. 396 

260 MICRO AGE COMP STORES 315 

261 MICRO COM 272, 273 

262 MICRO CRAFT CORP 223 

263 MICRO DATA BASE 166, 169 

264 MICRO DESIGN INT'L 389 

265 MICRO FOCUS 359 

266 MICRO MANAGEMENT SYS. 232 

267 MICRO MART INC 74 
260 MICRO MART INC. 75 

269 MICRO MINT 469 

270 MICRO TAX 289 

271 MICRODYNAMICS 532 

272 MICROLAND 544 

273 MICROMAIL 533 

274 MICROPROCESSORS UNLTD. 538 

275 MICROPROCESSORS UNLTD. 540 

* MICROSOFT CORP 134. 135 

* MICROSOFT C0RP.-BUSN. BASIC 153 
■ MICROSOFT CORP —COBOL 155 

’ MICROSOFT CORP. -PASCAL 157 

* MICROSOFT CORP. 364 , 365 

276 MICROTECH EXPORTS 152 

277 MlCROWARE 172 

* M ID-AM E RICA WHOLESALERS 542, &44 

278 MIDWEST-MICRO PER I PH. 20 

279 MILLER MICROCOMP SRV 156 

280 MINI MICRO MART 163 

281 MOUNTAIN VIEW PRESS 164 

282 MPi 17 

283 MULTI-TECH SYSTEMS 82 

284 MUSYS CORP. 119 

285 MUSYS CORP. 119 

288 MYLSTAR ELECTRONICS 532 

287 NATIONAL COMPUTER LTD. 202 

288 NATIONAL INSTRUMENT 64 

289 NEBS COMPUTER FORMS 301 

290 NEC HOME ELECTR USA 191 

291 NEC INFORMATION SYS. 295 

292 NEC INFORMATION SYS. 398, 399 
' NETWORK CONSULTING INC, 114 

293 NICOLET PARATRONICS 162 

* NORTH HILLS CORP 526, 532 

294 NORTHWEST DIG TAL SYS 94 

295 NORTHWEST MICROCHIPS D1ST 544 

296 NOVATION, INC, 215 

297 O'HANLON COMP. SYS. 166 

298 OFFICE & SERV. CTR. 534 

299 OKI DATA 21 

300 OLDS MOBILE DIVISION 465 
302 ORION IN STRU ME N TS 460 

428 ORYX SYSTEMS 472, 473 

429 ORYX SYSTEMS 472, 473 

430 ORYX SYSTEMS 472, 473 
441 P C. HORIZONS 416 

304 P.C. NETWORK 349 

305 PACIFIC EXCHANGES 528, 530. 

532, 534, 536. 538. 540, 542, 544 

306 PAN AMERICAN ELEC. INC. 441 

308 PC COMPONENTS 544 

309 PC PIPELINE 536 

311 PEGASUS DATA SYS 454 

312 PIPELINE COMPUTER 568. 567 

313 PJS 528 

185 POWER BASE SYS, INC. 457 

310 POWER LAN 536 

314 PRACTICAL PERI PH. 115 

315 PRACTICAL PERiPH 430 

316 PRENTICE HALL INC. 221 

317 PRINCETON GRAPHIC SYS. 105 

318 PRIORITY ONE 562 . 563 , 564 . 565 

319 PROFESS I ON A L DATA SERV 538 

320 PROMETHEUS PRODUCTS 193 

321 PURCHASING AGENT, THE 21£ 

322 PURPLE COMPUTING 540 

323 QANTEX DIV 219 

324 QUADRAM CORP IB. 19 

325 QUANT SYSTEMS 528 

326 QUARK INCORPORATED 363 

327 QUBIE DISTRIBUTING 139 

328 QUCES55 

329 QUEL0 222 

330 RADIO SHACK CIV 

331 RAN A SYSTEMS 29 

332 RANDOM HOUSE 462 

334 RCA 93 

335 RELMS 154 

336 RIXON4S9 

338 ROGERS LABS 174 
66 ROLAND CORP 23 

339 RUTISHAUSER OF AMERICA 361 

340 S-100 DIV 696 CORP 531 

341 SABADIA EXPORT CORP 536 
' SAFEWARE 420 

342 SAGE COMP TECH. 283 
■ SBE INC. 540 

* SCOTTSDALE SYSTEMS 117 

343 SEEOUA COMP.CORP 8 

344 SEMI DISK SYSTEM 343 

345 SERVICES SQUARED 456 

346 SERVICES SQUARED 458 

347 SHARP ELECTRONICS 85 

* SILICON SPECIALTIES 124 

348 SLICER COMPUTERS 420 

349 SLR SYSTEMS 534 

* SOFTCRAFT 76 
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350 

351 
3&a 
353 

355 

356 

357 

358 
248 

360 

361 

362 


365 

366 

367 


SOFTESMYTHE SOFTWARE 526 
SQFTLINE CORF. 36 
SOFTWARE ARTS 274 
SOFTWARE BANC 111 
SOFTWARE PRODUCTS INTL 32fl, 329 
SOFTWARE SERVICES 526 
SOFTWARE SOLUTIONS, INC 453 
SOLUTIONWARE CORF. 536 
SPEECH, LTD. 538 
SPERRY COMP SYS. 216, 217 
SPRUCE TECHNOLOGY CORP 
150 

SPSS 331 

SRI DATA SYS- 416 
STARSUCK DATA CO. 441 
SUNTRONICS 516 
SUPER COMP INC 520 
SUPERSOFT 404, 405 
SUPERTRON ELEC CO.LTD. 210 
SYSGEN JNC. 267 
SYSTEMS MANAGEMENT ASSOC. 236 


Inquiry No. Page No. 

Inquiry No. Page No. 

371 

SYSTEMS STRATEGIES 222 

386 

TOSHIBA AMERICA, INC. 345 

373 

TALLGRASS TECH. 33 

369 

U S. ROBOTICS 281 

374 

TATUM LABS 528 

390 

UNIFIED SOFTWARE SYS. 536 

375 

JAVA CORP 263 

391 

UNIPRESS SOFTWARE, INC 230 

387 

TAXAN 195 

392 

UNISOURCE 63 

388 

TAXAN 195 

439 

USED PERSONAL COMP BKG 402 

* 

TEKTRONIX. INC. 170 

393 

VEN TEL INC 261 

* 

TECH STAR LAS 416 

394 

VICTORY COMP SYS. 148, 149 

376 

TELETEK ENTERPRISES. INC. 53 

395 

VIDEX 475 

377 

TELEVIDEO SYSTEMS 56, 57 

396 

VISUAL COMPUTER 204, 205 

378 

TERRAPIN INC, 530 

337 

VISUAL TECH, INC, 151 

379 

TEXAS COMPUTER SYS 72 

398 

VISUAL TECH, INC. 351 

* 

TEXAS INSTRUMENTS 7 

4 

VLM COMPUTER ELECTR. 534 

* 

TEXAS INSTRUMENTS 286, 287 

399 

VOTRAX 188 

380 

THOUGHTWARE INC 394. 395 

400 

WANG ELECTR PUB.INC. 78 

437 

TIMESHARING DEV INC 243 

* 

WANG LABS INC 126 

162 

HGERTRONICS 528 

* 

WAREHOUSE SOFTWARE 54 

382 

TtNNEY, ROBERT GRAPHICS 438, 471 

401 

WARNER BOOKS 390 

383 

TITAN TECHNOLOGY 321 

402 

WASHINGTON COMP SYS 260 

384 

TITAN TECHNOLOGY 323 

403 

WESTERN UNION 486, 487 

385 

TOSHIBA AMERICA, INC 344 

422 

WESTICO 110 


Inquiry No. 
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* WHITESMITHS LTD 107 

405 WILLIAMS, M ARK CO- 125 

406 WINTEK CORP. 52B 
434 WINTEK CORP. 542 

407 WORLDWIDE COMP SUPPLIES 402f 

409 WYSE TECHNOLOGY 285 

410 X.D.S. 515 

411 XOR CORP. 201 

412 ZENITH DATA SYS. 37 

*Correspond directly with compmyl 
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McGraw-Hlli Publications 
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3333 Wilshlre Boulevard #407 

McGraw-Hill Publications 


McGraw-Hill Publications 
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First them was the 
Starwriter 40 CPS by C. Itoh, 
one of the world’s most, popular 
| letter-quality printers. 

And deservedly so. Because 
I it gives you more of just, about 
everything than any other 
printer in its price range (mid 
I teens). And it chums out copy 
| at a very brisk 40 characters per 
second, or about half a minute 
for an average business letter. 

Now, there’s the 
j Starwriter 18 CPS'" It takes 
after its father, in that it's simply 
the finest printer you can buy 
for anywhere near the price- 
which in this case is just about 
half what Daddy charges. 


The only major difference is; 
speed: 

Instead of 40 characters per 
second, this Starwriter trots 
along at just over 18 cps—which 
costs you about 30 seconds 
per average business letter. 

But it retains the rest of the 
family resemblance, like low 
profile and low noise, plug-in 
compatibility with just about 
any serial or parallel microcom¬ 
puter on the market, making it a 
perfect companion in a typical 
office environment. 

And perfect for ty pical office 
chores: like letters, memos, 
announcements ... in feet the 
vast majority of stuff that can 
afford to wait a few seconds to 
get typed. 

Enough said? 


ffnptiiflfentfiis: the^ 

Starwriter 18 CPS gives you 
crisp, letter-quality copy (includ¬ 
ing boldface, underlining, sub 
and superscripts) with your 
choice of friction feed or 
optional tractor feed for precise 
print positioning of tabular and 
graphic data, using easily avail¬ 
able industry-standard ribbon 
cartridges and long-lasting 
plastic daisy wheels. 

But it also gives you some¬ 
thing thats far from industry- 
standard: 

A full-year warranty. 

And for a mere half-a-minute 
per letter . 

We think it's well worth the 
wait. 


Marketed exclusively by 
leading Edge Products, Inc., 
225 Turnpike Street 
Canton. MA 02021. 
1-800-343-6833 or 
in Mflssacfiusdis 
(617) 828-8150. 
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Ctrcte 230 on inquiry card. 






















Save s 200 on America’s 
"1 Portable Computer 



Radio Shack’s TRS-80 
Model 100 Comes with 
Five Built-In Programs! 

■ Personal Word Processor 

■ Appointment Scheduler 

■ Address/Phone Directory 

■ Telephone Auto-Dialer 

a BASIC Programming Language 

Since its introduction, the 
TRS-80 Model 100 has become 
the most highly-acclaimed lap- 
size computer ever. Why? Be¬ 
cause it’s a true portable that 
includes a built-in modem and 
full-size typewriter keyboard. 

And Model 100 works on batter¬ 
ies or with an optional AC adapter. 


Ready to Use 

Turn on Model 100 and select a 
program listed on the easy-to- 
read display. With the self- 

contained com¬ 
munication 
program and 
modem, you 
can send and 
receive data by 
phone. Add a 
cassette re¬ 
corder and use 
ready-to-run 
software, too. 
You can also expand with a print¬ 
er, disk storage, standard video 
display and bar code reader. 


Hurry—Sale Ends 
May 31,1984 

Get your own Model 100 today 
at the Radio Shack Computer 
Center, participating store or 
dealer nearest you. 

| 

8K Model 100 24K Model 100 

59900 79900 

M %#^#26-3B02 

Reg* 799.00 Reg. 999.00 

As Low As $35 Pei Nlonlh As Lqiv As SJ5 Per Month ' 

On Dili Line Credit On CitiLitie Ctedil 

Ctadie Zfcadk 

The Technology Store 

A DIVISION OF TANDY CORPORATION 

Prices apply at participating Radio Shack slores ! and 
dealers. 



Circle 330 on inquiry card 





